djLdli 



tjjjjJI <U»U> ^ fjbtlt -1 

jl jjl iujliil! Ia$1 a jxi«Ji Aj»aL« 1I LU£ jjj IajI jl (Jij 

a 

(jj» jA£ Ji-i lLujjJI Iaa «^Lij ajIx aJ1I jjL-o lilj^ij clujlaJ j« *> ■>•' ^^Lx jj 

* «* 

(ij >a]l 11 a jj» CjllucfuJI (Jiljl (_jj Ajl <■ *~■ j^ (LxaajljAiJI tlaix ja jjjJklj ciuA*JI cUlx 

0 0 A 

4 A j lc- aUI ^lw» Alii u*jjIa Ij j i^ LoiLfiJ fJ 

* 

jAjkj ^jS jli A iu a» jW ujljai ujLIII £jJ llj» JjL iLuAaJI 11a < Ajblll i-* - » t •»■ 

£ij II]■ ^luij A j\r. aJ]I Ai]i (Jj^ij Jli tjjJl jjj jJj i<.l_Llj jjaVI «.L Au -tli^ 

— A. 

l«.Lkui >^l jij, «.b Ajilia. (_ja^! jli Ax-jjul AoiiA«jla » ^a-vI cjLLI 

A 

11a Xwa jyjj.a'l.iull L_t3j ua i U 1 j t til 11 a Uid Jja. JljiVl CjJjLiaJ . jjUJI a ljj 

A 

AjV ^Xua iluAaJl 11 a jl ijili jj-lll t-Lalx < jumS (jij j join ail ^uLlj t ulujujl 

A 

CjL Iid a £J> jijj Ajjx jlaill ja«j Aj AkVl c_lxj JLilUj AjIjjII •*■ --~j jlluiYI 

A A A A 

jA jljJi 11 a jx jj* aiAail (jJj jL£j t(3i'jjV ^1 aAjIII ^L*. Lai I (j<olj_*«YI 

Ijllii tlia.VI tUlc. Lai. t 3'L*j a ■ *1 -v ^i Aju^ull iliuil ^JUll i_uji y’jjiS-iJl ILlujVI 

A 

jjLa aAII Jl^ui j i3 Jilx j^ill Ajjlj-kahili aJliJI jjuluil LS ic- u ii >^SI 11 a *■ ■»■ ■ — ji*j 
i. j« .«-n Ln> aJLjJI Ajjlj ->.a^JI aILlIaII ^ ilijaaJl LJLi IjJa^ ^lilbj (^lwj a_Ax aIII 

* A A 

<JL (jj a«.li_S 11 jjSjV ujLIII jV jl a (ilL jji ujLLL (_)Jalj^aVI t*'l'; ■» - (JL 

A A A « 

^jjj£Ll ILwVl jA (_$ljJ! 11 a jx jjKilxJI (_julj jlSj a AiUll aJojII (jJal^«VI oLfuM 
— * 

Igjlx jaljJ jli «.IjVI bIa jSllj (BjAlLl Aj-ala, Ax-ljjll AJS Jjj (Jxudl^Jl ILaiil J'^Lk, Xlm 

A 

.dill A*j «lL ^lj cLuAxll 11 a JIja (JllLJI C-iijJj jkjjljxlj jj3j.Vi.aall 

jl (AjjxaJI LtjLLall clilajl jja jjIS (jlx jjX^Ualj IIa ^jjLS AjliS Jlkj Jjil (jj^J 
cliLtajVl j a jiii jcjLu (jix LLaxxI lilllj L»L*j as aJj1a-«j ‘**j i <-11 11 a jjJLa» 

:tJ L L .'.'-L.aajl jlll AjaLJI 


jUd j] CiLajJ ^yjjL j^jl 


CiLill (_yoljlLJl 


<Ai 1^. « A Aal jAj (JJI “UjiSj (jli«!l ,J Aaljj] 4 j i^jaII 1~'11 1.. Jl J* IjjjlS jjl — ) 
jlaill u! ^ V ** ■ J JaSAII (jiabjll O ^J C t ljJ IAAj < L$J ttjl <Ia aII 
aLIs (jj£) ajl.lc.1 jl Vj i L fruilj (jle jaaII jlnill laljj j£L«l J bjaj^» jj^J aL^aII 

AL Vi a I I jlatt l l ‘L^a ijiill i.,lajm ! jl Jliiljj . (jAojaJ) jlaili till * * aj £a <jjLLa!L lia 

. (J.IoJAaSI JJoill Jc. liil j jlj <C. JaaJ jjISjU 

Ja^A jAj 4j>ill jA Jj«J l <Jjlll J <AaI£1I (JoIjaVI jA jjj£] baI/aiaII ljUjISII jj — T 

t 

&A_gJ 4jJ-l all A_ajLLJI CiJA) ^JaLuVI till j Jc.j ‘ 1 ■- »' 4 J ,'^jJ.\ i~ll 1 1 .1 Jl 1 -J 

Ajjill Jj (-jL^aj ^3 jU£l LjJ JjJLaJj i>Al»V ia11 C>UjK]I »AA Jjju uia ijAbIjaVI 

. 4ajIm <btlc Olf.1jaj tliaj (JojaaSI jjlful jijliiJ <ulj 

• 

.j^LaII Jilaal I —I I^Ia (jjlo bAjlj jjj i_y bjaaII jjlSilj baIiViaII tltljj|£[]l AajII a jj — V" 
JaJlII Jc. (juSLiJl —-a . { _ya J_4a 1I jjl£JI Jc JJjJ 4J j j■ V CjIaI -An A jljjj — 1 t_i 

•jliJIj 

« 

(jaax. jli t till j jj<* aj Ajla t ajL ill ^uaa Jc tli^lill Jliall baa AaLiL I jj 

:AjjV 1 ^jbill jA ja£l ji aAalj <_£JJJ 

J*-3 fjg --j IaAj ^Lalallj (JjLuJI ^ L _^a(jjlill ^a IjjILL* jL^xaII J*_a — ^ 

. f_yajAA II (jllSll j jjjlSlI 

^)-ca jxal 1 iaJlj ^-1 .LH j (JjLjJI jl *li (jjl£]l ^a ^jdJAAlt (jjlSll — T 

AA # 

tJ Ic ^ <A>ii J (jtaVl ijjJ IaA.\aV <j-aUa <0_u ji Jjj A3 lua jl .'<-ia' 1 ^SlSll 

. (JabjaaSI (jjlSlI 

aLuaaII ^>A <jj jail tliblun a 11 jlIjjl y »a~i Jj ^Imlall^ (JjLaII {_£.)ijj (jl (j^Al —V 

A 

. Ajic. (jj^ij jl <1 j*Aa (—iSjj AlnuVl Jj IjAJ v (_jia jaaJI Jl^ll iAa 

tiilj J Ja Jj 4_±S IjLau (lJ_ll£ (j«ljJl (Ji-i tluAal (jAa ^aasIjAa J j .Ai. ri IaA 

<ji j »J (jjjjj jjia - j miaII Jj (jliVI J liiU ( xj_Jjiuii JIju <1ijil (XiAaoj IaAj . CiijJl 

■ Ml ■ .. .1— — p. " — A 



« i ( 

CjSj jjjj Lf iil WJI LjjjL*.Vl 4,“nrt j£jJj jyJl >OiJ AjaSjJI Jiidl (j! j£jlj (Jajl 

* * 0 f 

i—UJiSl jj_*V1 jV 1 JaJj -(j-ajl (illj (J& J«Jl A_j]j jji* * olj LjLIjVI jy» 

* 

(jl uu, 4(jJjUA d.u.l a. Jc- ,v.^aJI J j <11.Till >.LX- < \y j ^ < jlioj jL-nj J£j A_aJL*^ 

Alii Jj^jjj jiC- LaSUa JJJI (jl Guta bjLudj . OjXuiA J Jj JaojJJ Aj alwll CjL^jYI 

( < 

j‘J jj^J>31 (JUa ttillj jvn dull (jl ‘ -■ ■ — Ajlj (>luj Ajlc. Alii Jj^a 

: 4 -yaJjJI4o.l all-T 

P £ 

J j Jj -a all jl ^ » j.iUIl (JiajJl ^^ajl jpisil Jl A« 2ml L$iL Ajjj, -vll A_ajLL*1I LJIJJU 

e f * 

4 (ujUVI) AjjjC-^J jjjC. 4jla9.JI * j ■>•11 CllijlSkil jajlj (_ i j^ai_aJ (jjaall j Ladds jl ullliiaJI 
jjxj A*alill <Laall oUjlSll Ajaljl* aLm3ujm1I aLjJI AxaJI CjLljISJI oii Jj^j Cua i 

( A 

dai d>UjL£ JLojulJ Ajj j^ll A_«jlLall jL JJill JL«u jl. A^djJll Jxual^JL SjLd 

t r f f 

J (jia. jl (>aij-«VI jl dllJ iLaII JIa^» J e Ju 4 0 jlda (Jj_a.I Aaa CiluLS A-ajLLo J 

. Ajjljll dili! jjaII 

p & 

i£j *j tlulS LJj a. tJjsJI I.AA jj-a OLiuiLill jsljl J AjjJaI! <AjliLa!l Jj oIsjVI lil 

« 

L yanJ JJU ^j > .Vi Jl (j JJj ^ifull 11 a 4 Ajjill (_ijja J jjjij bjlda.! -juLil J& t_jjLajII 
Ajjlll AjjJall oAA j Cun .jiVl (jiaJUill ^Luj Uj >V> i_jLua. ^Ic. AjjjII CjLj^a 

£■ 0 • t 

dilL du jiJ . CjLuJI (jialj-ftV Aj^J-oJI A_4jLL« 1I j»lc- a cLu] LuLuil dULdaj ^ill 
aJ] LjLoj La LjJLoJ jl . jVI Aulc. (j-4 La Jj dilunj ojlj JqLuuj LjLajVI d±»jLu 
Cuaj 4AJU3.J1 AiaJI diLulS]! dlV^Lu (_pa*j ujLua. J dlljjjxj dildokl^A AjjjaJI AajIUI 

( ( f * 

dljdib dit jl 4 IJ AlajLa jl IAjjI&J AjuLo jl 4A^ajAA!l dlV^Lwll ojLaia jl A_« jlLa rtl 
JJX- d)iJk cLaj Jj fcillj (J-ljl AdaJAutll dlV^LulIj ojldcuJI CjVvLJl 

A> * 

J Jjk-ldiJlj AjjIjj]! A*m.U^JI j»llA ~)4<iL ULk ,aJJ UjLauVI oLa .^jja^ail oldaal Jt jjlS 

. RNA j DNA Jl t-isSjj 


oUill ijlLJi 


ajlijJIj a. i feVlj oj_j-i£ Cil^i-ol Q>»Ii li* <y» Caly»i.]! JJljl ^ d>l^j 
CjbiUjl £Cajl liiljj 4jj;ijU.j.ly Ajjl* ui (jijVl <aA jm y* lic-j (jc. lUiaVlj 

L-IjUj (jjjj'^ Lf^J *'■?-“ <-jloAA Jji£]l ^L*IaVI (jl£j iAljJI llijlj £yk ^11 

• 4J>»I1 f LalAVI <j* JalSj (5»ll *.t_j$Jl 

* 

A t i l ■ ». < CjLjj l uL* (jjj | _p a lj^VI (j* jji£ jlijjl * y j~ j 4-irJi CjjIj ^.LalAVl AHil 

« 

AjjUjSII jljall AajVi jl eliill ilijL <jc VI Avatau (jL)SoV tjjnUll (j-* 

*j Am ll Aj-aiLuiiLj |»lJjVlj (^jlS3l J-ifiJl — jjJal^ joVI &AA ^aI ^4 i <JjlJxll CjL^. uall ^^Ic. 
j-aill CjI Jx 9 Axc-lIjjil dtl ^Violl j^yic. (JajLLuu AjjLajO ilil,~u.i,all (jliLl j>x i_iVl liltiA 

(ji AjjlaJ^ll CjllAiall s 1A (_ya«J . ^JLull jji Aj-C. 1 ) > 11 (jlaliali jyx jjJiS jjJ Aih ^ Jl 

« I * * 

4.141 jjiuioll >iVl <jli dliS .Jsl JaVI {jiaajllj ULc. (j-luLfl. v (jlljA. cU^J #xJ Ajj-ill 
* f * 

tlkli Lalie (Jj)-*Vt Aj_Sjjll cI^aVI jl Cjljj-HiJlj A^ljill jLaj (ji ljLjLajSII 

La He. ^ 'lj j -Li c_il*l! lIiLLL (jLi liiliS . a tUifk <31 (_ya)j^aVI LjliaJ ^li tjjlHVl 

* 

(AuukJj jjljijJl l. ijlv ^ylj (Jilij CabjUj^ll j>a Lr ulali jjVI jlj ti.~il.iljj^11 1 j jlr- ^Aiua 

. [jLilVl ^tua. (jlj j^)Aj 

% /» 

(jll iUojVIj AjjjjJI A^jliall jjll ^jLauL Q^. Vu *L*i*ll C'L.-^ aljlc- ejLiul illllA 

t * * 

:^A (_iliuiVl olA fA\ n'lllill (jtal^al AxjULa t AjjlajSll jIjaII Jlaaluil ^jC- La H. 

Ljiui AjjLajSj) CillAlaSI (jA ^jlilaVl v_iVl lilliA tliiLi La£ . <1 ai 31 LlijL — 'l 

Ljjli t Aj^Lt-aliVl i—LJlSlll j_jC- (jiaij t Cjllj lull ail lAoclj^ll CjLv li>tll ^ylc. 

^ A 

Lgjj] ‘- l, 'j a 1 j Ti jjli Ujil dlljjj (ftLallj Ajjllij «lj4il «.t~1 ti> (3* Ail ill LLujllj 

* t 

. Ajlc- AHoj-all ^IjcVl lluS i jjUill lali ^jl] J--taJj ^jLuoVl ^ t u> jji 

CalHall jjle- AjjIajSII Calli^all JLuCUul (jl . Aulllill Cil > Vull LS hx vl a l l jjVI — t 
* ( 

jjlc. jl a^^Ajil Jikb jllJ A in a Ajtaj clia (^IjJ ‘ Ajc.1 jjll 

-■■■ ^ (Ji.Aa La lie. aM.'HI AoHI) oil . jjLjVI I 4 jlc- (_gla-jj (jill Ajj . ji vll «lj^Vl 

* 

1 41 ... Jl A^uaj jLaJl U.jjI Lj il a Ti jjluilVl 



CjUiil -OjlLkli 


nxl! jjYI Aj«uU CjjlS jl o "’ -»■ i 4JX-Ijjit Cll^xolt jtij-tid £±i i> JIjaII ijl oxj lilljA 

aijjjkVI AllaJt J 4j] I.~.n ■> i OUtjj^ll AXuiilU till j£J i Iaa. 4A»a^ ( Lfjlc. c-,1 , Jl j* 

( 

.jLuYI 1 §j1c. ^Ajuj (J all Aajljxxll pt ^ Si nil Jl ,ln<JI jjjIj jiLnj 
«< * 

Cib U xll 4 a 1L«J ^Axl IaI t jjjl a_l£ 1 j ~i a jLL> CJiUiaj 4_iiLlill (_J_)aYI j-* JJ* ^ LilljA - V 

i ( 

jl 4 _j1aaJI 4j^k.lill i _y» CjIaaaJI aAA (JIamAahIj ijajiaj <>j* nil jl t^j^lb&alt 4 jjL*j£1I 

. 4jjL*3aYl 

f 

i 4Ao jaaII CjUjISII (Ja bAjA*. CjYYah jJaJ 4_jjlii]l (J^oIjaYI OIaAaa jA jaIS J — £ 
AajUaI bAjAa. 4j,U£ CjIaaia JIaxjJ ^jL JUlLj 4 _)jL»JSJI 1 JI 1 IAuaII <a jllA jjj 
jjA jaSI 1 _ 13 .malt (_y» jj.k.1 sAjAa. CjV^Lui j ^ »' ajAA AxJj ( bAjA-sJI lli'lDLuJI aAA 

A 

<AijLLall bAjAaII CjYY-uJI jj^Jn 4 X.Jai jl V] * lj£A j iAiLjjIa aA^J <ajIxa jjj 

A 

411x11 jJLli JhlLlj t aAlAx AjjIaaS iAllAAlA jjJa /ja JA^Sj £-jiul 4_ajl»ill CjIAjaaII 

.IajLuAiIj bAjAxII 4A*a jaaII CjY^LuJI aLajL 4aaIj 

bAjAaII <_jliuaVt jLj tijjalj-# jl <ajUa 1I ujljLnll 4 _ijja] ■* J^J ■ 4jLjall J IaI — © 

A 

jjlSlt jA bAjAa 4j j^u jl ajuila jj ^ > AlC- ' fl ■«jLLa J ■■ <" La jLc-j-ui 4 _ajLLJI 

A 

. (JJa AiijJ jtIjaJ lAA j *4ajIia t-jli^al jIajV AajIj a j^]t jL*J JUILj l(ji a^ aaII 

t e t 

jlaAaJ Iaa 4(j^aljA^U <ajIL* 1I i. it U^aVI l^Ai jijAlV CjIjLuII jA aAiAC- lilliA —“l 

. Aj^xaJI AajIiaII (JIaxIaI J] 

«■ * 

4a jUa 4j_jjaJ1 4ajUaII Jl ( >JLxji J ,’] •>"),) aUlxll A ill > 4AiluJt laIauVI aAA 

A 

. AjLuII (jia jxI 

XajIaII jLoAju jMtfVl - r 

A 

(JaaAaj ^1 jjkljtJl ^aI jA ‘ jj;-*-11 ^Ueull b^aL^i j) .Antibiosis *>Jt j'lAaAll — 1 

A A 

jAl'i jl (_ja ijaaII jjlill JAJ lajAAi t—U ml ( _ f ^S (Cllull (jat<JjxaJt 4 ajUa)I J 

A A 

jLVajll bjALL AaaxJ *(Ja>iJaaII jjlSll 4j jiliill CjIa^jII CiUjl i_isji L^ji jl (4 j1£ 4j1c. 





. CjIsLjj jl Ajjja OLl »Vi o jrliil II (jjl£li bjAjLx ^jix (_JjJ •*■'1 

/jjSj <jL^u rul yi |jo ojLc. t Antagonism jL^jJI (JiLa jldail! jlaic-l (j^u 

idjLajjjVI <(J1 a ill IjX. (JiA ll—ljjSxJI (jX- <ajlj <i 1 A Jf* ji ^.|4 

. AaLui jljA jl ) ) ^ 1 j ajLmil jl a_jjUoXail alkali 

ijALyi oiA tj_i.l jks ^ylc. jki Jikij L»Aj& . Mycoparasitism ^jkill Jikili -X 
(JikiJl LjJLk-il^j JdL Sjlx dlliA . Mycoparasite (j^kijl 

— k_J . 1 8J^ II (jljiil —I :1^U t ^AjIc. (JaU" *'l j .j^-j jUatl CjLdiSjj ^jLaU 

JJfiJ — -a. . IgiIjiaJ V jl IjijiAJ aij AjIc. (Jiiaiail |> jjU.aj«a Jj-a. JaU' «ll 

l ( 

jl j_a J^>AJ Ail jl t (_^a_>a-all jAaill ^ ^j.jljqti _1<]1 jXa. jj CjLajjj] Jiiaiail jiaill 

. Auc. Jtt.1 Jl ^jaill ^3 Lti,lj i_ tun?) ajU^a 

* t * t 

dl£jj jl (jtljj jl Jlaj jl ,-> ' JaaZl AjL) <_£ jlnill JLa jll t_» j_aj . Lysis (_£jlaill Jl v Ml — V 
<JL»-il1 j_pa (jLx_jj diliA . Au.a a CjLajJjl 4lauiljj ^jxJl (jjlSIl ^yi Ajj_1.a1I CjIjJiJaII 

(_y<ajjjj (jjj-x fjLaA (jfr ojLiX jAj Cj_a»jLi. Gjlaa vil-aj JjYI £jill '• (_£_)lail1 
Jlaj j j A i ^Jlijl £. jj]l Lai . A_kajLa. Ls_liJ A_l;. ClLllfJ Ala*JIjJ Ljxii L>LaJI j-ial 
t-ia.'uaa-a jl ^aA AjlaJI oWj^ 1 

(jl (ji« iiAj ‘ AjjkjLa. (J<aljjU at .Vi ) * j! Ijji j A- > j . i <a (_L»ljjaJ dl] j (jLS *.!yui i J Mi 

t 

(ja LauLiil dll3 jLa A^aLu jljJ ^j>.j ■ 'i II jl i <jLi.b Ax^ajljjl j.ji <a ClijJJU AjX- ^ijj 

.(Jj>ii CiLjIS 

* * * 

(^yic. J j^-J l ^ jj£I jl (jjijLi j-iiiill i—ijjo .Competition <«ili«il -i 

t 

i <jj*-a wUUj (jj*-a (J£uU lA^aLal ojjjixli jya Lfc^Ju (J£ A )H-Tij (^111 iaJI 

. j ) luai Uj <all a^"' A j X i ojij~' -° ajLall s^A (jjSiV LailC- t a-lLal! dJL i j )\c- o 

(jKJI (jlc-j ‘ (jj>,<. m£VI (jlxj A_uaLiJt Jjajll (J^aljX (jia*J^ frlAiil LJ lfc (jidLiilt (j_jSj 

uiLS (JJLij ojiji-a (jjSj t-LJil uic- (jiiaLiiii JjaxjV . (jl^all ^ .a^ u La liAj 

.oLil^l ia>i 



Ljlljll (J-ol 


£ 

djLauVI ^ j-t IS tilLiA . Symbiotic Microorganisms aJsISiI! AjjijJI djLilSll -o 

^ £ £ 

AjcUdill dlLjjlaillj bjjiSiil j-a AjlilSlll Ajui.lll djliilSll j-o ijfiS jl Ciuil ^-JjLdllj 

*■ t * 

( (_galdl Lilli A_«jljLa JajS Jjj Lfl (j dlLiill A >,.ni1 jL yjj (jjll 

t t 

ls a AJalSill <Ll9a 11 djliilSlI JtSdl j>jsl. (JjUJI ijA ^ uj,.>. y jid i dllj 

_ 5 -ajJ A n , % -u.all Ljj nSjll ^yi dlliA Jlj ^AjjXadl xL*Jl Ijj ■)*i5l; j AjJli«Jl 

aJ.L i» j* Jjju i(PGPR) Plant Growth Promoting Rhizobacteria diLill 

•4i) ^ -iijMJ jjM' <y jlA-^N 

£ 

diU-cLvi jj* (JliSj j.iaJI '>**^-*‘‘■1 PGPR (3* aiiA jl dij . all 

cj^' lSj*- 1 ' < _ y A jIah.Ih'VI j (jaSlllil jli JLaILaj . diliill Ada^a-ail j ajLloll OlijijSLiJl 

£ 

( *-uilj jUai jjLc. If-j) ■v Jl a^A 1 "^1 . ajjJfcVI CllyJI u& .PGPR l^laa'inn 

t- 

. dlLiill Aj_jJaJ 1 A^ajliJI 

i-ijUtiall (Jj Jtuall jjJI lliLrtj AjjJjJI A-»jliLall jL (Jjill ^jlaluLi Ja A .a.'lLall a JA -1*J 

(jj (Jj-ij Jlj^ull 1lA j£- AiLOU .??djLiill (j^alj-al jj jia'lilj (J l .,>. « ., ' LmVl dn t. jjo 

* 

^3j jja -dl jjJ AjjLijll ^ualjjaVl ja jjjiS AajljLa ^j3 La •>■ Jj diA JU Ajp j til A^ajLiall 

£ * 

A-ajLLall Lfril a« ~wili rjy-a-aj (jlj*uVl (ji £-Li dllij-lA. jl diVj-uiiS dlllA jlj ((jja-all 

t * 

dlliA (_JJ^I Aa-vU ^yaj .BlOCldeS Ajjj^ dlLljja A.aij l^J A.^.^aAall (jlal^a^U Aj_jJa11 

I / * 

i l^j L_ijjla dial) jl l jUa a l^iajLLa ^3 Aj^aaJI <4jlLall ■ ~ it ■>' (jlalj^aVl j-a 

. (jliaJl JUjUujVI ^ Jtadj jd n^VAjUJLjlSJj 

(_$jAaJl .In<11 AjjL^III Aaallll (Jj.^rJl ^3 ^jjl^Ldl A^ljij ojiJjS dlL_jj«-^3 dlliA 

dlU^a—all oLlA (jla*j . Ajj j a!1 A_oj'uL«11 ^3 (Ja a l.mj (_$jll jjJilJl jjlSiil jAj l BiOClde 

jdaady^SI (JLudmlj jAj J»l> jjia, • (JtillnliL jlxjj (jiiwj.llj Ajta ill dlltl^’VU jlsdi 

£ 

IjjA (jkljjoll o-iA SA«J jai jl <. ; L-yj jUaj ^ylc- (_JjaaJl 

£ 

Jjuuall (^3 l^ajlijAii jjlll (_gal__j^o^/1 diUii^a ^jlt ajLilalj jj3All (jjl^ll >_aUaVsl — ^ 

. (JlaJI 





^uUill >7 

A 

jljOal JjliJ ^jlc-j i-tjliuSl J <jtj jj uu jj» JjjiII Jl£ll lij i_olill jLJI — y 

a t 

C-ljjl JjJa eLi-i. ‘ «» ■ ■■ |j jjjii o'j t <jjL*._i < 3l Ob j t oil A to VI j al-jjull e'jl\*lCil 

■U±J^' 

. t— a£>J l llA JL*O.L •CjalaJI AjoJall ol^JI qa .all! — f 

A A 

. AjajiUm!! CjIs jVt ^9 aIIajuahV A.tja.* diliiS jj j) clivLSluO ^ — £ 

Jo n .li.i l jl! Aj£JIj aliudl AiulL Jcu ^ (jl* ‘t£jVI Obja-yall AjaU (ja L»i 

* 

CllulSUl 1 JajuLuU Jl QAt I>.V1 J* * . (jiajJI <j»jlLo J Ajailll Olljl£ll L^_iS 

Jj*J Obi O oll alA ^ ?-i« o Jj «jjiill J jl Jjlll <J AJuLS (jiolj-»l ^^A olL>»oll AiaSllI 

£ 

.OliilSlI aJ3 A-J jUI ^pA JJI <Jjj J jjjxi ilAj <Ajjlll (jo 

l_i.l jjj (_ylll ijOSJl AjjJI OtutSlI vOjJk (ja 1 i « a i_u£jj (jC. ajLie <jjlil A_Lu (jj 

A 

J % (_>oj « (_£ji.V Aiialo jjo Jb jljjll Luf.jlll O^lVl UU jjoj il^iS 

« —' 

J-uil i[ 1 jl J A jlo C. jjA till j J£ (ja j>AVI j ._>V V Oij (ja l . ttlV.1 A.JIj-lll i_ijjlaJI 

* A 

OiiOlj ^ Uij . aJjJs IXa l^j X-w'iU lyjQjuQj (jlllj Ija-uln AjjJI J Olaj jjill 
llA-ll J llljj < - *1 -0 oil Jl£lt llA «L« (ji>j^» bojLiol Jj ojLla-JI oLul£Jl 
bojLi-Jl J IajjJj fjju XS Jj i vLjjJq alljl a'lA j aj ml V fc-U-ao t <ij *-« ojOl! 1ju *lS 

A A 

IjjOaj Jj JjJtJj lllC-Vl aAA t _)lr*aa. 11 (illi laj J ( j£V) Jc. jl Jjvtj Ajj^aJl 
Jjlij jll JSlioll (jA (u «j ViUll .'j J till j aKuoII aJA .(jjljJ <!Laj Aj_Jt J ^.h nlrjl 

A A 

JjJ jl Jjjii nl-uijl Jc. Jj ill I - ; j lylll <Amilli L*1 . JLall (J A Aj^Juall i_4jLL»!l jjaj 

A A 

.Jil ajJjlj (jjiiS 4jJI ^lau 

4 

<Lull lOjJall i_IjtLkl ytk 4jjjLall -OjIaoII JjJaJ <A.J | jll (_^JfcVI ObjOirtil 

OjJaill obuoll AjOIL IjuiS Jil OjllkVI llA Jjjb [') £j . A all i *11 <iC.ljJll Jalxall J 

jijj Jj ^lla^i jil < all Ooil Joljail i^yamj iJliA iJli (jC- lie. . Aj^aail A^jIaaII J Ale 

A 

(_JJ^al (jia*J b»jLL» JL* < JlaJl J UJjJ ija^ill (jo (jj^ ‘ l —*JL>^ J A-U « -o Jjiaj 

. Ljia. Jiilll (jlaLJI 



CiUlJI m im - —I a III 

lLIauVI (_yS 4 j»jj_u< CjljlnX plaa. 13 Ajj j.LI XajlLall .jL Jjijl ^jSLu ^Ix- |J^1j 

* * 

|aIII «.Ll (jj^ ^aj>ll ^L Ajll&l! Cjllllloull ciLL £ja (J51 Ij iClj t4. 

IjfjS li* ^iiat (jJbJLj i Xullill (_>ial^aVI |»tn> a XajUla XjjAaJI XajlLall XlS JajCLuO 
dijlill i_y» ■* * J i _yic. xiaaLaallj LjjJlil qa /jLuuVl ^ a> ■— ^c. XlaSl vxl'l 

.^1 ijhilj jUJi 

» t 

LlAj (AjjO-aJi XajlLall luL-uiLJ jjc. ( al£u JjVl a-j^li Ijjjf^j-a. ^ c_jlj£ll £Ju 

e t. 

(_y» >" ll I 'll (jjaIjaV XjjJ ~>ll XajlLall JjjloJj 4_uilI Jl (Jailu (JjVl rtili I ;JJ<rt9 ‘UaI (JauJ 
• 0 VI Xilc- CjLuaj La Jj Cjij i aj (LftjLut LLaa-j-mall XjjIaJI XajlLall i_Ljjj Juxa. 

iJjjLilj (j-ajJl jl JiLill Jc-liill xLiiill xi_aJl ulul£ll uLLc-lLi qau Llli-Sj 
4jj \ -v'l obL^n-ail (ja liiL Ja.iaj Loj iLuaJiJI ^jAj tXjjj_aJl XajlLall ^ L$ jlr- 1 a,') »j 

* f 

lluaall jiaill (JiLj ejAlla ^jAj i^jjlaill (Jilalll <_jil l~ia. u lilliS .(_£ji.l jljaj CiLajjjVlj 

Jla-lllj ^jLa-xl-uiYI^ jlloilj X-ul.lj.ll lljall Jjlc. A ,.-3 ball ojAHj 'jla^.-Aa] jjaxil ^lf- 

* 

o Li .ja XL-ua (J£ jjJfc 1 a'. «j jjill xijJaiJ! ^juLa-Vi J 4«r> 111 La jji Lij_Sij .<_£jiaill 

. XjiaJl XajlLall fji i*il ~-a.-»H 

Xialfbl (jjalIjaVl XajlLa (Jat^iU ^lll t XjjJ^Jl XajlLoll (Jauu ^3 iJaoaII Lai 

t 

£j {_^uLlllj jA-A Xjj_uaJl X-ajlLall (JjaLc. uu^Lc-LftJ Ja_1u llAj — 4_Jjpl! ^ 

t 

La (jLi (illL£ . Xjjull XLalSJi ^jJsIjaVI CjI J ) mal Xjj j-^11 X-ajLLall ^yic. XJ-Uill 
JjlalJJiVl CjLu-uiaI Xjj jai! X-ajLLJlj t jj.’l y,U XadJ^all ‘-"'IjjLall Ajj-laJI LajLLoll ( J ajU 
AjjLall ^XajlLall lualSuj < Ljil^.illj Ajjill XLal^il 

*■ I 

■ - .<« !' a (JS1 Xj^ill Xi-l^ll (__)iai^ja^U Xjj j, *>11 X^ajLLall ^jfi. L-aiSjj ‘Xj-M LU 1 ^ 

% 

la uuLlj-^jt La (Jawjj jS-Aall i*J j_yalj^aV AjjXaJI XajlLoll [jC. ^ISjj lLIIjJI J<ntll 

* # 

A-aUkll Iaj La XllJ lillLS j . Ajc La ^jlalj^aV XjjXaJl A^ajlLall ^ Ia Jj\j A-a-LI Jid 

Jjtd X&jjia CxaJ jjulj (J£>wJ bijLij . ^AaJ! Iaj La (jlal__> aV Xjj-LaJ'l X>ajlLallj 

X ( 

l*j ( jjal^<a'y Aj^xaJI XjajlLalt ^ .^AaJl JLaj la ^jJalj^aV XjjiaJl XojIao]I 

— " —i ■— - ■ 



aUili _>*V 


t 

lWj-c- j-LuL J.rtgll 11 a jji iilUA . ^jJvVl <-ajliall £a ' j ^ ^ ^ U 

* 

11a . £-»aJI Aaj U ^jjatIj^al A_ajlLa Ia jliiiJj sjjjS OIlaSL AjjjaJI LajtLJI 

p> 4 

J jhaA IjXu kiJliAj . Lj-j -k l^/t-ajlLa , a j a s ^4_aJl Jju l dJJ_H (jjalj^al (jC. 'aK"i 

( * 

(jIS . lAAija (JajUul) jjjil ajLlaall Cjbjl£Jl a.u'j ^a^ll Jujla ^uS> Aji uJjjLa 

i jjLSjJVt »JLijj_l]l t(_$j i-a^ll i jA JSj ^ a >11 iJU Le (jjsl j~a\ ^ j_j_jj£ ^l-avA,! lilliA 

. (jaJoUaillj 


A-C-j AyA*\ ^j’—1 jdl j_pjl^aV Ajja-kil LajlLall (jX- i *l£ij i £jl^jl (_>^g!l Lai 

* t 

^ ojj^la Jj-i^l vail j_)ial ja I (jV i AjL j Jj<^» % all qC- jJaill < Aial£j-a 

* 

(j^aUJI LajLL* a]« * ', moll CjLjjLij) ^jAl Cjj^ j . i_>Lj£]l Qa (jjlill c-j-ail 

. l$la (J £ ClliLoj 


^3 AajS^II AuaJI CjlijlSkil (_JjLaa3! jLaaj-uiVl LjSj Ha qa (jjai^ll ^ 

jill Aj y\ a.11 LajlLall jLa*a AAjJ^Il AjjkJl CjLjlSJI (JLvjl j_LwJ IIAj l Ajja-iil A_ajLLJI 

JjVl ,jjfj±C-jAAA ^ 1.1 »1 jAj i Ajj j iJI Aajliall ^ LjLali Alajaxaall AljJili CjLjjKll 

* 

(jLiaj ^jic- (JaaILul: C A 1 (Jjlla.1 AjjLaii i j£- BalCt i AjjL&II Ajjj ill LajlLal) Jal jC- 

. ^JLxll c.L&Jl ( u^. l^iLaaJiuiU ^jaaaj Biocides aj^jai CjIjum l ^ . l c. 

A_ajLlall JJ-S LjLaJ A.la.n,'' m.iiall Ajj j "‘C 01 1 A-fcj a .> a A_ull]l A_fcj a.a. all Lai 

« ( 

A_ajl_iall ^yi j*-^lj t_ SjL?J (jUaj J.a-a-L.uj AjjjjSj (julla.1 AjOjI (jC. LialSj . Ajj A Tkl l 
jjvVI j^aa-jjl j t JiuoijlL L^jc. i_jlSj A IgA A_lbIjO Cjuu ijj (_>iajo . AjjjoJl 

. jla-)L Aac. l_i tjjia 

* * 

CjLLuII {j^alj^al jjaul Aj^j all A_AjLkali ^2 U i_iLiill (ja jjjlidl (.Lai 

^jjk31 11 a j-a JjVI) (JujLall Ja ^l l ( _yia i (JjajoJ A» ^ f. 11a ■ AjjLi<a±2VI 

At A 

Aj j (juliakl A_»jjl fjc- '' «K~> t ijj J -vll A_ajLLaII ^jS a! a ■» Y .c all (JuLaVI ^}£- 1 ’l al *\) 

+ * A 

. Laajl J iAjJjji) jjiiLjkl Aj>Lj tjjj.^atVlL 

t t c A 

^yjil j_>iiljA>VI ^Ai ij£- jdSjJ l+ils ..jliC ^yjbll jjiaJ £jLJI (JA (JjlVI (JLai 

, sjUl ‘ j i« '-'I t a J' -v ; .U aLlxJI CjLLjj ^Jla tAjjLojjll ujLLjll ' Ulio 1 





kZjlull ol^V 


Lai — ^ial.mij l _yiLiLLu]l jjlx AjjlijAlJl AlilxJI lIjU-L [_pu>.j killiS .j£JI i _Wii i jjVI 

t *■ 

(_£jAxSillj <Ji* A_^Slill jjialj^al A_xjLiLx (Jx^ij Ajli .. £jalj]l (JxniJl 

* * 

4 AjljIJt CjUUill u±\ja\ u AjU . (J^caill Ll . LljUuaAaJlj diLjjlli J L-U*Jij 

J -"■ r- (Jj ui fill Lai . JjJul 4 Lj) a^iII t^yia .^llj L_jL-aLiilj 4 aLu ill ^Jl-a 

t t 

AxjtLcll (jfr ,->Kl)3 ^uiC. Jx4»i]l Lai . jLjJl (_j^aljxl J AjjiaJI Axjlixll (jC- ^1!$4J3 

i 'll j r. t/jlasJl Jii_x (Jjlj_E. (jx AjALwaALsI Ljul—JJ jjAalj-al (jl—« 'I Ajj ?aJl 

. f.Vn.SW ( Jiu jUI t (JjjJI 4 jSxill ^2oj: i jiuaxll 

o_lU£ll y> «,J)^ ij£ £jJjx A3 ^ils _ liA Ax$..a j j-Aj — £u^ljxll Ajmilb Lai 

aAA (_>x_Aij . a]j_$_ul 1 £A.Ijx}I eA-A Jj £UUJJ (jl (JojIaU (Jj.,.qA ^ ~i a lilljJ 4a.j_aJI AjLgj 

t * 

4_uSJI of ij *> (j_« £_>.ljx!l aTn 1^1 JjVI cj-aJI . f>Ajl Ia.^: A_i*al_iJl tliLa-jYI £-aI_Jx]| 

c fi. t 

C iLsjVI jjA J £_^l^_>x]l ClilS ^Lill frj-^l ^jLjj liliLS , LjIajVIj AAiia.'^lj Aoj^hJI 

. L-g« 

a1j.> ->,]l *-^l__>x!l t_u£l ^li iajjLJI J£ £_ul^>xll ajLlS ljAjju Lx£ 

* t , t 

,jV c^IIAj (jjjLa-gJl i-JAJJAll 4 Uij t. jjJjxil WAJjl jjjLa iA_axj}| ojjjjl aii <Vjl 

Aiaij ^xijl (jl Jjij ■ ,VI i—UJJjll (j* dlliLLlSVlj CjLijS(l ^-S 

Ad^a Jxj Llj^Iu A3 A-a.l j >-ajl aAA Ala * l^axjl oLo^jVI > l~ » a a JjI Iaa ^3 Axg a 

W JiiJI vi Vx 1LI fSa 1111 Ai-a JJ^^IuUjVU-i.^lA J^JajUJj m: 
Jjx.ijo CjJJ^al jjaII Aj_x1*JI lIiLjoVI . (jjA j-iAajx!t - '1 .<a o__^ilLj_x tJifcAj (_$aJIj 
^ 3 ■!->_)..,J c ( _jAi k_ivU-kL ij^Lx l^'ix AaILc. Ai.jjj Iajo, ijuic. Ajjj-s.ll AxjLloII (jla^a 

'ixjjj 4AjIa_i|1 (^3 CjjLS gjj^xll CjLi-;VI 4~ n t ’ 1 u-l jjjli - All - 4 

aj-olL...x dilaaVI (jV IjJaij . AajLuJI AjLojVI ^jlc- CiAxic.1 ^jAll AAijA-ail OL^jVI dj-liJ 

cjLajVI jjlc- L'lj.x iil]j (jj£j (jjl aA’jj jl <_jb£ll ILa >j,;-L: Ale- 4 | >>J^ t ajjS ixj Ajlllixj 

. \ 1 ^ A J^ljl AjIjJ ajijiLixll 
< 

'ojutJl oLiIjaII jji ^jA^jlAllj (jjibkliJIj ax.Ij_^^ oUIS L_)LUal Ljbill Iaa ^as! jl 

jLoSil jjj Jjjl (jl Jjlj . Ajjxll ^jlill AAx (jjAluA Iaaa IjA-kXix (jl Alii (jx 


w 





QC. ji . Wa* jjx- j) * .luai Q^A AJj Llaik <J£ qC- jAifrl (jIIjuj AjL * > ; m a1] <1£ 

* ♦ * * # * 
^ , 1 >H ,L^ a it dlii dljj i^ya^ill ^ <iaA ilb ^ ^1 ^ ^J-al <_$l 

* ft * 

tbu A-ii ji <lxvvL« <J£j jjjlj .i.jl *k ) S J\ jj^ aJ jj-o-i. (j£<u Lt ^j i o a 1 ^jlc. (Jj.o-Jl 

^ f 

• All111 l^)SLiu ijljic- (J^jj t fc ij^j i—iUSill IAA 

A^oaII c-ijj £yt aUIj 

1 ~ 

< tjj aI] a*a 3I jjl » 

i_»]^Jl 

<wi^iAJl JmV) 

4j_>aJk I t \ “I Ai« (jlfcaAJ (j-* JjVI 

a ^ ^ ^ A AAmi ^LftnijA ^ Jjl r'l t-llS J X • 


u 



Cjuill 


JjVI cUill 

4U^J! 4*uf )i 

uUJf jelyi'i 

Ha ^Ulll wAjjJU 

kltail 1 ^-iL Cjlnll ^_ya\_y*\ kAjtUt |) 11 ® 41luJ Garret ^JlxJl 

jjjjla ( JG- (J-n(jjlSIl Jalij jl pill JJjUil (j£*J ' j~‘I~ “'j' ^^i)! AAJjUl jl 

. ^jJojaIL <jLa»VI (_p»lli-il <ic- rujj U- tjUiVl ^ 

TjjIL. ijjjjJl V_>ll Ujjju ' Wf <i« Baker & Cook ,>* JS L»i 

* * 
jl ^-lilll lsli£ ;jJc»H (j^Al kLjJaJl <L»jll»II (jl jAj t_ijjJLii] 

kl(_a. ^j3 (<ll*Ui) Al»j mi'II kllajl jjJ (jlSI pi jjm ‘ (Jjiiall jl (_^aj^ail jpl£ll plj^i aplifa 

t « 

4_uU-iL]I (_ijjitt]l aX^luLAJ 4 4 _LlSA]I 4xaJl lIiLuISII ^ jfa£\ j\ A^.Ij (JJjla (j£- (Jj-aSII 

* * 

Iaa . <~o ijaJI CjIajISU <uluUI <lull (jli Lc.Um 3 CjLuI£ 1 I baa JIiaI jjjia (jt jl tijjiJI 

. ^ ‘lAV kiu Baker j Whipps ^ o^al 

C^jlJLJI (jji Jlij kjj_LaJl C>jl ja il Vj»‘« jiij Hi )jli jS~^ '^ C\ ^ 4 I 4 Cooks IaI 
« * 

Lj-LaJI CLi\ y Tlx j\ CjIjaaJI j\ ^ mx \ U .11 ^jJiJlII ^ -s. il jLx_*_luil A-Jjj -kll 

— * 

CjUjI£ 1 I si* l~ 'j -v jj t (oLsVI) j-±c- aIasaJI A j %ll CiUSlSJI j-uU (_>biiJ 

‘" il'Aj j-^11 t^ l -V,' yi 1 A jlj-jl (Jj . V«1 •«. Jl |jA (j£ jjlc. l^-il an 'l.jl xic. <J_j1ja1I <1l1aJI AjjJI 

. (jljAdl l^j l jjli Vj i(_£jlVl <«jljll <LjaJl <iail (Jjljjl^ll oljiiaJtj 

*■ * * 

julill ipli£ jl ^_Aa£ (J<-1 -vl Ja«_Li4J sJ jjLfc Ls^jia liiliA j)L Jjlll 

: (jA i *i ) UI a^j tijjjjJI kAjUJI jjJl ^jlAaVlj 
. kjjllill (LliJl) CllillAll yljj jl I s )a. — 'l 

(jjlill j (^ylll 4_lS_j^JI JjIjj«JI Alljl jl (jjl^l! klaLlltll (JjIjjJI (JLaoHauI —Y 





C-ilxill >.V 


. Atll~b all (JjiaJl ^^3 4 j*kLl* ajc.Ijj ®jij^ ^UjI —Y” 
* 

4 jjuifcijJI ^j^ja (j£- Ajjlll (ji (jJaJddll (jll^ll fill jl jj jdj] Ajunlid Jj t. L-ij^ia (jlV ~ £ 

* 

L$J 4AJfrljj]l CjUahJI (jj<nV i t AjjiVxII olddiYl ojhj lAdajdiJI -A j 

. Ajjlll AjIja 4 AJndd 

0 

. jki* Vi'ill jl Ajjjill [jC. Cjllili jji A^ajlidil (jAidVl 

• ^Aj ‘c£j9 CjvCi Ajjlnll CiLoj-ajail AjjjaJI Adjlidil (Jdjij 

^ ^ . . ■ i Ai oJUiU Aj.dJ Cjljjl£ A li. J j_j ^jJo^ddll 7~ III AjjliiS ~v. — ^ 

0 

i _ 5 ic- aIa^.1 lJL^A Jl 3 CjlijlSH oii 4 A CjUjISII jl A_li Lilli CjLi«a__>ddll Cjbliln d 

f 

. AjS Allajlmd jl L ■ ■> jjl 

. Cjlull ^_yajA» jlC- H preinoculum »» d ^-lil a L ■ ,.t jj Cjldill ^rliam AjLoa — Y 

a ■- Ci j^ (3i>^ ij 1 " 4(jia_>dd!l (jilSlIj jjjlaill (JjUJI (jdJ (jJk j]_j±jui 3 jjljl pAH 4j1-1a] — Y* 

j^ic- JjLuJl diLiiij ( _)ia j >dd J-i-Z' jl (J^l (_pa>dd (jf-S-1 (j5l£j jtj ■ Willi jl A_iiljjll 

• tpU-VI 

t. 0 0 0 

(jl i_l>J VjLqI! (jialjdV AjjXaJil AdjUdll jji (JUili jn-»‘l»lt (jl (jji*ljll ^laad jijl 13j 

* t 

L»x j! j»j4j 

a 

. Ai^^^ddll Cllli&l Itla Ajjda. Clllliiad ^tllj (jl — \ 

A_a.bl Jil j_^xvll !1 a (J*_aJ Siderphores Cj!lL*La»£ Jd*j 4 jLi£> d - Y 

. Alojddll CjIuISU 

(jjl£ll J d~ll (jiiall jl jj frllill (juSlliH A_ilLc. oJli Ajli (jljSj (ji — V 

. djLio^ddll (Jj 3 Aliinidll jjSldVl (Jlilial (_>ia_>»dll 

A » 

Jujj jl dlllllljdaJlj A^jjlll .‘(Jld tdjllill jAi jji Jjjj Ajjjd__)A CjUS_>d jjl — t 

t 

. l _jial^>djU diliill Adjlid 



lllllill y 


:ULLw aLoju*JJ 


liL A_J j J ^ i *L/&jl_L*]l it -a » ~' in jll t ^10 4 ' - GclI I’Cl ^JLaj! A al 




vi J] ijsill 


^aII ^it^U aJUa>a J Ayj* Olwl£j ^r<in<)t jl ^fl'v -1 

jjjiiV ^taill J Vj (ijjjjJI i-»jUJI ^ jjill (JjLji^II Jjl iy* Ai£_>Lil »3 a 

dlljjia Jx jt-'j ..*' ttJ.'i % a <jJoj C-ijjia I fl ■‘Qj-JI q)} Lajlj 

l_4J-^l 13] yil, t 1 j.l r» j^LUt ‘ '« ■ <»j |jljj| 5JU ^IaoJ ‘ l, 'j ■*■; Uij_illj ljjls_^£j^ll 

I - * + , * fi . 

J) "t>y* aJUII Jj*j ^ 4 liSj-ft Qj^j CjUjI^II jajlj (jli Calijl^ll 

A -\ ii-jU-i'la ijjall jJjJ (jill 4 ,' ixll i_ij_ j )laJI (jU till3 Jjic. ijXc. . jjljjll <JLik 

jjj£j <Jil <jj£j ijjjJl ^ jyhill (jU 4‘UC-ljJ (J *ajVl (jj£j (jl JoJjX ‘(JIjiII «.lajl 
< < 

Q 9^J ^JLaJl «.i_^jl ^ ^ IjjijjSxall dlljj^A I_llxlj tijj_lll , j yj j)jl ' jjl j)ja 

iiL^il ^iljll ^gi (JiajV ajjjII ^]>^1 (j* l$ 1 (_j3] (jjl£ iil-AaU ^ ^ <1 2a * 

c f. 

V] tii_Aalj (jj£j 4 j_> ill ^iaui (Jji <±a._jljijVl dila!illi.Vl (jl (_fl . ijjlll i>A^J 

. aLIs (jjSj ijjsll 1 ~'ai <Liaill CjUjK] 1 (ji Cili!^iiVl jjl 

(jx R. solani jJaill j^X Ula j^Jljxll ClljjU Jjjx (jix (jiaj_-a UjUL. a 1 C. 

t t 

t Jjt^J jlxa^ (jjl^l jiaill j)l <-*jjjcoll (j«ii i Trichoderma sp. jkia ij^jll jyLa. (jj^ia 

tijjil! ^ AAlajAaJl ClJuj 131 V] t ^l-axi i-»jlLJl jjOJV illaJl a3jb ^ <il V] 

.Trichoderma jiaill ii!13 iu 


Fomes an- jLal\ i-»jlLa t ‘VtY Aim Rishberh 4k»iJ ^^l ji.1 Jll» lilliA 
jiaill (jl. Peniophora gigantae jA l^xij itj«-v.«3l (j* ji.1 jLa J<»*iu,l cxa, ‘ nosus 


t * 

^ivSlj jjiaJI j>SX jjJl (JJjJj tCjLlill jla-iil i. _ iAjaljll Aj^jjUJI Cjljjiaill JjVI 

« t 

c- y-^l l (jjlajj i^ajijaJl 1 -Iye* ix^laLall “ill ^^lc. ijL^aVI lAu .jLa-iiVI a3a ^ 

aJ 13A (jtj (<iaJI 'LajULll aj >iull cijljU jA^jl ^Ixil J] 

. ^ajiuJl i_}a-iil ^ ^‘liil 4tl»'U Cj^a iXOXIj jjjLaJl JJ 



djiiil! V AjjjaJl UjlUl 


(jJj Jii_ii: V <ji VI F. annosus jkill <JuLc. j* P. gigantae jLil l 

*■ p 

l *~ Ml 1 |»jjt^ jU i **■ A j ’lIJua-J *■ f-jL.tt.Jl y iliNI jijj I ■» **‘f- j!i]j i S_A_lkJI J Li_iiVI 
P. gigantae jkill jfL*1 4ij>UI .Fomes mjLoVI £-kjj 

.Fomes jkiil 4-jiaJI ^ jlki 


LLiljjktt (jJanj -la Liu ^ j^ i ii ~i ^Ji t (Jjlwj f- LjI 4jji]l k_ij_)io j j** ' j-» 

JjUuj |>aI jx <JLjiall aliA JJJ*J .jkVl (jia^Jl Jaliu Lj j5j L_iluUk ^yk- i4-ijj]l Ijjlijkj* 

* # » 

,^42 <JJill jji ALutUiuIl (jjiall jukl jC- L«l .klull (jijIj^V i*jlL»II 

* * 

plijl aj^ijI AiLaJi «v p!\ LlL, j Vi jLiajJ! a-^La, aaa^jj 1 j|j-* ajLioI 

• aj4j^1I 

* * 

<jjjll Alain-* jl pH (Jl 11 ■ i (J1 a jjj«j ^J] ^jyj (jjkl l 3J^* *illjA 

*' » < * # 

jC- L—JjUi. I $_!*_} LL« j_£L»l J_)iaIj-»VI jj» . I 4 I ^ j ; itJttn "ill jl uuLjjU j^llj 

* 

R. solani i Ophiobolus graminis j* J_£ jc. a _aulill j_>k>*VI ^ jj^—LII Ija 

.F. solani j 


ll^itt 1 jjk S-lxj ‘. LUilJI Ls k- AjjlJI (jjl AjjiAn.lt sjUI Aililal jujJ 

.(JjUJI jjia. (jlc jloill klij jjk jkL* jjjIj — ^ 

_ 1 
, AjjUill Lliill jjj jkl jjlj « j_y» jji f-lij jjk. — V 


• tJjliJl. (jC. JkUl JaUu jjk- JJC- — 1 * 

f * 

i£^5i LlHw)^4 4 J'*^ A^lk Aiuiajj 4jj <>wll fljUl jjLa] jl JL3.J t JjVI Hjil <L**u]4 

« ^ 

jli 1 jlill II4! u^jaA I jkiil jV 1jliij >ill ^yi CO2 ^Iaj] J^*-« a-SLaJ) J) 

, jiaJI ^^k- jkill jx Aaj _}Lill life *^a>j 

J»_) (jk. iaaj ‘jki j< j_yi jlaill frlij jli ‘ jjjl^ll kill <l«dl4 Ul 

Su*A\ AaL^I jl . jkill LaJLa jjSjj kujJI ^jS jiaj j ; jljjill iSi li j^jjk 


£* 



ill lull 


AiLa-t chill 4 jjJI ^ ^ij-Lall (jj-kjjAiiSI jliiLul (^JjJ jJa*. jjjoilU (_gjX qjiJI 

!>Ll*s.> jjj-ijJl ^jaJI a >_iii l^ULj jkill frlij ojjs yic. jjjj Ii£aj JaiJI 

< ?t«> all oLui <jjl_iill UULill ^jLi. AjLi Ophiobolus jjoiil * < ^uJU 

(jl A jg'iil /) £ j$ t^LxjjAnil jjlc. Alii (- lUa J-Awj AjjJ La Alt JLiJLj 

Cjjm AjAit ^jjjxjj-lj'ili ^jLt J jlaill 1 4 jLt j£jjj ^jlli AjjA^jJI alLall ..1 tALaj 

.>i]l 

fjjjjSIL Aaiillj ajjiill Ai^AaaJI a J Call ij'lAai jlj tULllI AjJJ A iinilL Lai 

* 

> '\i ; i «il j'lil (JlaAiJ JjLiJI jai cliiilj i“u, I Vi Jj i 

.>ilL AlLaVI A-ajliaj J*ill J) oLiill £saj La* toLill a^ILo ajj^o 
« « 

.1 j *All jAiL ^jLt LjLxjL Ij^ali Papavesa et al jli ilil jija \ Mill i. w* al* 

R. jLali 1 WJ4. % jjAlL AiJ^la I jl MJ i nl AJj i«Ll^aL&ll JjAii ^jijia AlluaVI ^ylt jfj A ■" 

AA AJ A JlD '( j * dlljj 4 ^u_Li jjlxjuu ^a ^L« J.« a Juab Soldtli 

« 

. Aljill jlaAil li* l^iiojAal j\ lA^aulwJ ^^ill 4 AA*J Ajjl]l jJaiJl jl£jj 

«• f 

A-i.aJ 3] (ClLLuJI AjL»I £ua Ljjia k—Luliij jAi'l J «.L*1 xJI A^j At! 

t 

Ja*l*a3 Buck Wheat jUj .a i aAj jj tLlL^Vl A_^JJ >j^» 1 jjil ^a (jUaALuiVt 

jjSjill ijLj Aic -J ‘ CO2 jj ^jit i_ki^l) Aj_p]l ^ jlaiit #lL AS.JJ ijLill l_*HS£ 
jjJia-jjljjil jjialii-iij ^jAjj i.*’ij-fc i jjSjj Ait lilliSj t«.ULII (JjL 

- ^k.aVl c. IL all ^Aila*! ll jjJl 

^jl^Ai 1 ' ij 11 Lij-aVl AjIjAi ^-a jjLUl L \ yr^^A LiIaoL <il ^ Aim Daey Aa.j 
Buck ^aill 0^-“ is* R- solatii JiaOk (j-ajlt jUi.ruiV) jli 4 £ ♦ • : o ^ C : N LaL 
iAiLjAui.jt (jllaALuiVI (JL . C r N y * * — i * L«_ia ajjill 4 wheat 

e * 

t JaI iW\.Aj (jLiSii-a (j JijLi aJ J jj-lt Jaj Ia^j i C : N t * * — Y * ♦ 

. Jals Y * (j>a C/N ^ylt jjiliJIj i £ * J] Jk^j (jia. Anjj ja C/N Ai«j Jt a_j*uj JjVl 

alLall JLj (Jajca olLj iJ -lt AtLuJ ^LLI (jAa.j(jAliJl jli C/N Axuj ^jiaL-a-ll Ait 

t e * * * 

Jiilall Lai ,R. SoUlU i JLill jjit lloui IjjjL JJjl IaAj (C 02 (j^Uail llljy la^Aj t Alj/nnil 





J- l~i ii Vu (jaa.jjiaill f_gjl mo jbjjl (jb C/N <u»i lu, lAixj j'i rJ] jjjljJt 

o jaUq (jii-ajj l jlaiJI <-clXxJj JljuJI jjSj (jxs.jjijjJl (jV lillj j ,/?. SolaHl 

. C/N Ax*iij p lijjl iic. ^^iaj (jj]l ^laill 

^yic- _>iib ^ (ji-j i Jjijj i-j jLa-iIi oii jjlc Garret jJbdl jjUj 

e 

^ C/N jj i] t ^j£aj L« (jlLj ^ Y ' C/N Aawj oic- ajLiJl 

iii3 j jJ] i- >J » ‘n l lils 4 \ Y— t 'Calc. A ti<ij <Jjsj'vL)_jjj^>j]l ajlxll ^j jjj]l (_><ajVI 

t. t 

L^iajli (jxa.jjiu l$ia (j l l n'u 4(Jil jl Y* ^ C/N Axuii Ljli btjall jjlj tAflUali t *j »J j£ 

* t 

. VI CiljjlSlI Ai* .IjaWi JiajJI frljjl 

<jjJLaJl > _jLc. AjujLLJ (jjjjlSll Ajj j -> all L^aJ (JajlIxuj AjL^Li ttlliA 

CjLjlxft] cpl ilrt-all A. ii, \ 3 jJI ClljjlSJI yii £_*_2uJ “bli jj-lic-j 4 Ajjali J] i__aLaU 

t 

i_U-*0-aJ 3ba AaalaJaJl CjLj]ai!l <.1 U~i >*lj 4 Ub^Lia. j.2a. v-i lSjj ^ AjV 

:&£j»l «u^ULI ,jj 5 j£ L«a JaI JUjUmI -T 

^ 4AjjXa] 1 AajlLJi ^ cAc.L»a (JaljC. |jL»Inib *l*k]l ya jjjS 

jLaJI JUxiuilj Armellaria mellae jkill qc. < .um'uII jjia. ^ic. q^ja ‘LajLLn 

& 

_>lail! (jl jaj jjiijxS jlij ajjjII (jjiii Aau tiiljj , Trichoderma jLaal! 

1^ l 3 Ajlij ai* (J^&l 23 (_}j isAlaljull 2 xj (JjIjJI A^ail Qa ^ 8~'~t jV ‘-1 i ■ ■■ <JI 

« * 

ALaLtall iau bLbajaSI jt- all 1 jl~k.Il A ■> ajVl oAA jjl 2 _xjj 4 LajJ Y £ 

A - jj j i j.'-k-'u]' A Jaul A_aaaj ‘ i ~' V A_ajLLall yb ^LulwVl ij^AJ IbA ja . 

AiaLxall <J>all ^ Jjlibj ia.u lj (^jJI Trichodemia jl ^all jkill J«_a (jfc 

t 

. 'jjqjAl] 4.IXoiaSI jbali ^Ic- ^ j Ax«aJ__)all A% uijVI Jjxb-jj 

f * * 

_Jia AjjbaaSlll bljail 2»» ' ' . x r.jLi Jl jl -v ,:.V1 T-jsjjl Alabs-a jjl 2-x.j l*]!.'! Si 

e 

Xaio A^ttjlialt jjlj AjlaJl aAA O^J 4 AajUali ebbj jjij 

4 A_&jLLall Jjlc. AJ-ajll CiUjLS 3I jaj M al (jiJij ‘(3^-Cf^” 



ujl nil ij-t'V <jk jlLJl 


Peni- jkillj Fomes jLiili aaLoVI (_y> AaJI j\ tA^ajlLu <»jii a_laj]I CiljjkiJI 0 aa jli 

. cillium 

Decoy Crops oULill JUxuJ -i 

* t 

CjIuI A_uj ajjAa. ,jaJI CjLa]I AJIa i^L ajjt <. maai P- ALa]l (Jj.■>«•«. ■«" j] CjIaaII i—ijiu 
aaL-o'vU "iLiLa uliLuJI Iaa QjSj (j^A t AajaII ^ (jAaj_Aall ^ISU jjlSill cJaalj 

l j.vj li! {(ajAa -Jj.^- 11 . a ^Aa. Ajjliil Ca1aj».j] 1 oAA iiljj ^Ac- L_Laj (jSJj 

* 

« Ajjljll oAA f \^g\\ <1_Lujj AjI (JLajtlujI 

LaLij J } c - l*£lj 4 JilLj <jLaVl A-AjLlLa ^3 AAJjlall oAA CjL 


* * «. 

AajtLa ( ‘-"'I j j ]| ^ya\j^\ i ji <L_Jjiall aAJk ^ic (Jia , AjjJaijl j_)AalJ- jjVI A^ajliLa 

Alljj (jaLlkUl ^ Jij -l. tall s_jjjJI (jia _>a i/ii.ii< Spongospora subterranea jLill 

LJljAuil ^ £jJj (jlLA jjlc. Jan ~i ml A-ilj i£-aIA CjLaaS Ljj^aljAu IjjjIa OLu jLaxAuL 

f 

. (JjLuijJI >tajl : j r A Aijjiall aAA Cul£ lllia. 

J-S CjLaAL jjjl K ...'j ul_ijl CiIaIaaII (j a j aa-£ jjA a. Cjljljjl ^ Aj 

* 

ajaa (jjjii j-a IgjiiiiV Ljjl V) i/?. solcini <F. solemn S. rolfsii ob^JatH 

* 

oAA Ajjj (jl (j-a 4_&aL^ AjIaLuII aAA jLla.C- 1 (jSAajV JLiJLj 4 ^aaIj_»JI 

l saIc. i A_c.aI»JI A il'il '\H (jAadl A)j • v- lAcaall jiail] __>jI£a11 iAjIaa^j AAc- ^jja oIaIuJI 

t tt.pt. 

(jl ,jj.l CjL±jj A -AAj i_tl~l.f-i‘yi aAA (Jlla ^jV CsjlLall j\ 4 aA‘la'1 i ah,^.*yl (J A 

. Aj v_jL-aJ 


itAjS jJt 4^1 w^tUJ 

Microorganisms Interactions 

Parasitic Interaction 

C tp 

jl UaIaaJ C.uau ((JjUJl ^Ixlh j!i£l j\ (jAutS Jc-Uj ^^liLall (Jc-LsaJIa .W>ij 
<J£ AaL>s] qc- A_aAlill AaAojauI oj^aaiII ^ 1^>aj«a iii]j A > in jjj^Aj i w >^Vl l a $, jK 





bjL-aVI tll-la-l jj j . & 3 n (JS (jl£j j<*il ej_^aJl 3S JjjU bill* ljj . b^ii* 1 -« j ' ■« 

biliA ^jjSjV liiic. i b j a '■« CiJ& b»Aix l.j'i.'i a-j ^jjJI 4 1 j .a 11 A-a^illj ^)_LVI Jj-a>j jji 

. (jnimall 3X (Jc-Uj 


Lk-lijJl (J^Ji 

. "bL^Vi »iu (_j 3 i^l^) ~ ^ 
.Ajlk^Vi (ji (jialiajj —V 
. bjL^Yl Cjl-l^j (jc. 3*Xj i^lj (JjiJaJ <jLuoJ — V 

^ 1 -ml^Ixl 4 V3SlidUVU <4_aJ (_JA 1A ^aJlx j J '~'J ^AA 3* cJ3jj^ 3 -A 

*■ 

__)L» 4 i! i-l-gJ i—lb^a-S ibjbLiill jl «Xa>j . /?. SollWi <jjb-aj '.'< r- djl_u ^r- 

* 

<jL_^al jjLa bib 34 ja 5 i» 3 t ( _ J icj 4 Fusarium solani jLjJL Cu-l^jI bj Uj.ix jbjy 
* < 

. ^jjjljjjjJI ^Ijjl |_>Ja»j <ia.Ltt*j jjUj Macrophomenia phaseolia jLilli Cjbbili 

* * 

jkilb bj J 11 -t-a <31 CjLii bxl'jj ^jl 43!**^ 4 tljifli ^ic. <-t>> 4J® 

t 

bjL-aVI 3c. Jii L.^ J£j bjL-aVI 3I 4 F. oxysporum JLiWj Macrophomenia 
* 

CjbLii bjba«a] ^jl ^->J ' ^ I 34 la* i bjj,.j ~ 4 . A bj__jj (j 3 ^( 3 ^^^ 

jSlj 4djljjjllj bj^ill uUu bj jbjj l*-» F. oxysporum j R. solani bjjlojJli 

t t 

, 3-iIJI jLa*bL jt Lu_^.l jLuiij bj **-'i R. solani biL^aVI 

t (jill ob_>La 34 <j-w] ^jliLull 4jc.L&iII j-ilb 3^ ( a '^~ u> ) ^- 3 bbl 

Fusarium oxysporum, R. solani, Pythium sp„ Macro- r^j 43^*31 CiLu jjlaa, 
6 

j;!<-j. 4 i 3 liA jl ia.jj 4 phomenia phaseola, Sclerotium rolfsii, Phytophthora sp. 

. 3 kill Cillll Ajbuiiill b-LCW) Cjbjiaijl fibft Jc-Uj -lie. Aj>Uil 34 
Aic. 1 % <>ilj jJL-JJ IbAj 4 |jjaj -«13 aXi ^ jjJj <Jc-liu : 

t 

34 fXjJI ^C.J 4 ^jlLJl (Jlu-JI Jic- 33i.ViI CjbjkiJi £A F. oxysporum 

t * 

31x ajL^La 34 J£j biLoVli 4 jjiaJl 3ix ^»jUjV <jI Vj 4 bbjol] j»jli 4 >., > ''n ->3 1 11a 3I 

* 

. j»JJjbjj 3 <jxUc «4 UillS bj LjJ 4 j_jlxl 0jl* 3 l jji i'j <$J sJI__)ii 4 jijiaJI 


a 



uliLuli 


tii jLc.liill 1 4jlL.1 j*j tAiLaVI exi fjk ijLj ^yj] ^jyy tlvLtlii : ^ till j£i*]| 

* 

• bb^xy'j j 1 jkaJI Ji t ^yill 


tllijiaill; 1 ,j-i t .v Alt ajiJI till (^ylc ^laiilli JtLLill A_JjA A ic- A-aj jUiik 

t 

aIa^J t * S. acromonium j Sjill JLi t_u .. * Sephalosporium madies 

ji. .a Ale Ail i Fusarium moniliforum tMacrophomenia phaseoliae j 

* * * 
AjL^VI jli i jluJI jX jl tAijJI (JljJa (jz- aAjiia jl t 4 n 41 a a tlli^Ls Ajuj^I 

U . (jjLJI (3i>^ c*ui aj Aiji]l Jjjla madies jia IaI Hi 

t e 

(JjImIIj . /jAijJtll S-ll _jlii iii tjLJI l^.'ifl a jl Aijill l$.»j Ay tlbjl»&]l Ajtaj Ait 

t 

JjjJo L> fc AlL^VI tllAai jl t_iai J_yJAll jhi jli ojaII (JiiiJ Axuulli Alla ajJkUail aAA 
£tlil _yk IaJj 4A-aj!)L» t-ijj-ia Aj J.^i-a-jV 4 jLJI jjjjo jX _J»ill jiLa t ajAl_d) 

. lAjoili l^iU tlbjlaill Aalil jjjiall 


jl a —aj tF. oxysporum pisi Jjiill ji»ia a_L_JI AjLmsI ^ylt a—iIjA ia!1a_S 

< 

a!* Jlai . JjVI J-Li.ll F. solani pisi jLLlll Alpll tlliLa Ia) jiaj an AiL-aVI 

« 

jLill ^Aiil AalLuo jit rrl^-U till 11 4 A Loll jAa ajiti t.Umi -jillll jLa]l jb 4 ajAUall 

aLuII tlliLii AjLoI ^yj Lali-ajl t-LOi A_uii JjjaII ji»3 jl Aaj iillii . JjVI 

« << ( * 

jl Vi a. ^ Cliia !a] Ail 1 Aajl Aajj t^xaVI JaJ Aj&a Ait 4illjj i F. Solcitli j Ualli 

jUll AjLoVI jls 4<tlji_)JI (JlS jlil«£II *"t Ia^^)!!* _>laS (J£Lj AlJ^^ L>® jlxjl-^ i * 

. ill jJhaII i_uil_j AiAajJI Alai: j^ (J«A ^lo-J tAlAjjJ 

f t j C 

jl jjiall ^L-i (jit jnii jjill Sephalosporium sp. jLill ^lyl j^a Iaax jl ia_jl 
< < 

AiL-qJ j« j A a - i j| jlii ^-ijj^/1 aAA 4 Axlia—a tllljlli jjA-al A a j a i. IjllL^al t -11 ml ^AjI 

Jlii Sephalosporium Jl ja> l__tji ^ ‘111 AAu Beddi Aaj . J>ja]I CiLjloii CiULiill 


jiUL A_uiij jlaill j-a jiC-jj j2LlA jl JHaS Aa.jj l ajilj^]l AxalJI 

t 

^y_ajla!l (JilaJI jll a_)AUajl aAA dj—i3j ‘^jJjlJljASj ^_)]ni > jiaiil AiL^l 

t t 

jjj»j Aat j VI Jab A )« <u«-» jl Axa^A a! y> ‘ p; ■■■; jAail ^laui < _yit 

K^t aA^_aj Ait A —m.. 8 ) ^jiatll \^a ejAUail aAX tillaa^l J11 a ^ • JjjiJI till jiaS ^ \ .fl~i 

. jioiJI j jJalalaJI JjlA ^jJjb_)A3 


to 



CjUiM ^)4ttl lju*V J *J^A*il <AjU^4l 

C ( ( 

>.-u~uj. S. madies ajilt 4 _ u »<*.) ^ull j-ilu-JI Jjjill ^>1»3 <ji 4-uiljj ^ ij,j 
# / * 

AuLol ICaliCil t AjL-aVi aifc o'j 4(jivil! ClLLi Jjik ^jlc. Aj yjrf* AuLal 

« t- t 

<■> »«j jl <JlL ^jiaill jjJLx jjlc. JjY' jlaill Jlj^.j <jl (jujj .lilj 4 Jjljtll ^jialll 

(ji«J ^aJj i ^jjjlj^JjilL AjLjO^U Cllulijll (_U-aj <-a. Jj yt Jjjj Lau J -UajL JjiA iJJj£j 
jl jjlt JjVj dLiA (j^J Ajl l-A .Si 4^jJijI*it 11 y±i l (J» * (_$) yC- L t<u^ll 

(_£ JaIi ajAUall ajjfc j j .^uLi (jiu Aj| V] 4 AuJuLail jj-laJ Ajfi Auijja jA jlj-« Cjijljjj 

rAuJ^l ClIjAuaij]! 

. fjJjljjji jlaill ^-liLi] AaIL^i ju£. Aia.jlaJi ajkilll £ j_j£j — ^ 

it 

jJaS jilU jtLaj jljpa j^j-Uj Ajt_9 4ji_aJl ’h. . j ^^lc. mi^] 1 1 j.n ^jJaftil Jlj_akj «.Lul — X 

•L^l 

D* i 

. cL^kii ^Lol»j jiSl 1 ^L> U* i AuajIaII jj-laJi jjjjii A.y uj Cl Lull a j2 jLjlji — V 

I f 

Jjjkj (C-aj (jj^laiJ! A-a.1 jjl i^llii'lll JclLiH A_»J 4 ajjlull CiVLaJl ye UU ^ 
jlail all AjL^I JUC- jLaJl _jA Ia£ 4 AuJ Jj_a jA ^jjl jjjluill ^iL*J) ^ j_kl jjxili 

. T. carries jkilL ajL^YI £U> T. foetidea jLilL AuLaYl <jls ‘ Ch^' 

.^i.1 ClLj Cl Li y» JA.1 JJai j_jlc. ji»3 (Jliijl jAj nJ&Uill y* £-jj dliA 

Saprophytic Interaction ^jJl J^UsJI: Litt 

# t 

AuSLui dj \y^ ^ S.LLJ1 (JjVl t Aujjll a-Laull JlSLil (yt jjuKii (JJJ <ijidl i_Aaj 

. <laC) ojjxa i j3 tliill jjjlillj 

iU'Ud -UJI -) 

t It 

o«.lij (^lj 4 Ajjull Aiuctt A_uUj.lS j! AjjAa jjlaJ (Jjtlall jl _)laAll iaLlu Jjli ^3 

jj «"i tAu^Lui ^ La> 1 l _ s i c - cijjLLi 1jlsu ^ -aJi- b V 11 ^ j 9 

* 

4\ .i’i-vU ^jjIjaII Cllu^)j (jli <xlt 4JU&JJ . t^Uiiillall (JjIjJI jijj jl JljAjj 4l_ij^jlall 


£n 



Cl bill 4-AjliLtII 


(jls ‘ 4 J "''' >U' ^Ij-aJI j-a & j_ic. t_ij_^Ial! A-ojli-a ji£l 

«.Uj jli cCiliUj < ^jjjlj_j_ia jl»a ^ Ajl <_Jj tAjajjj£]l ^±iljj»JI jya CjLLa j-i£l 

jjSLj .Ajjjll ^yi iJj-a.jJI AjaueYLSJI (jlc. (-jC ^yi u—ia^jj jJaiJI 

J_yi IfJajiu J^a-aJ illLiYI Ajuj-ai LS^J i ^ ‘■“'■Lall JAC- <—Jal Aj^jjljl ^Jjl^yaJI 

J^iju j^yic- Ajjjia oXJ ^ 8 H jl ..."i A_i -ajll iJjLjjJafiJl -!•»» ■« jli j»Lc. (J,Si*iiJj . AjjjJI 

. a jl Cilaj^jjjljjl 

<Ua *<j <ULJI -T 

: l^i* 4 _)y-^ <_yic- A}Ja]I ^ AJr>»i) Alla. jjlc. jJaiJI *IL ji_j£j 

A * 

(_^jj_aJl iJI ) oil ^gi j a n jl Rhizoplane ^a-uijj ^tla^ ^jlc C — I 

■ii jl tAjLaiU Alilill Jj£ CjULiill ^jXail (J la-all ^yj A—aLa. ‘ jJAuijjjlj (jAtalj 

* J * 

tjj aaj! a al l jl jijLi_aJI Ji, ^jjj_a.l CjIjLu Jij-i-a. jjlc. ajj N , 1 a jl Aja <>ij-a CjljLoj 4,.A) »uJ 

.^>V1 

t I 

l»J Lli-lll aA4 jjlc. A U L~ 4 AjjLuII liUull jjIl. __>]aSjl j <il jl jiao — <-J 

^jiil (JiUJI CiljLij blij (j-lc- Yj Ajjill Ixxj jLu»j b (_yjil CiL^jlaiJLi . (3^ 

4 Root inhabiting fungi jjia. CjUSLj oLjij t tJ A*aj cjL_>laiJI eiA AjjLa! 

« 

At.-T; A tlj ( AjJ-all AuLuil llliiil ^ylc. ^1 t " Aj^\ wall La) . ^ ...jUqj.. Jr*^ tJlUa 

. jj-ujj UjjiSjjjlj jLiJi Jia 4 Soil inhabiting fungi Ajjill CiliSL oU^iia ^yA^j <«alt 
liiljA .Saprophytic behaviour cs a^jj i 4>L jj culjjkill ^>-a ^ jil\ Iaa i jj 

t * 

4 AjjjJI j_y*ajj jlirt J 1 —I JjYI 4Aj)CiJI ^^yi ( j-a-ajjJl (Jliil j-a jYliu 

* 

. Ajjill Alball Ajjllii! A ,.'<VI ^yAAjj jUajlml ^lillj 

^ &IIJJU11 ifcji ^ .UJI -u» 

* < ' A 

j~' a jj jl t ' -vj 4Ajjj]l ^ La^a^jL-a jiij «J jl t _ylc- ljjl-2 jjjaj-a-a!l jjSj 

t 

^yi (V«_>ill aLoLS CjLjjLiil Jjusljj jl jj l-al.nj (^y-l^ ‘ 4 _yAjll (jaSliill ejJ3 j-a AjlLt A_a. jJj 
A_jjIaj Cjb^vlaiJI jjic. sjLc. (_p3l^-a^U A i '... Jl diLj faflll ^j-ajil jjitSliiil J . Aj jjJI 


£V 



OLill 


bIaj i Specific parasite JiLiil a aa a CjLjkiJI (j-Snj Primary parasite JiktJi 
. AiSLi oLtSjj J£i (jlc. AjjiJI (ji (jSL!_j i ^j jjuilij (^i (Jij*j (jl ^JnWiV baIc. 

« 

(jl AjjljJI Aj jA3 (jlc- A-ulilJI A_i_uj^U ^jll (jUaliuiVI (ji JjiLil ^Lij >>-ilijJJ 

jjjjjj j^yiu (jl Ait mjV (_gali _j Util LLLa.s iAjIc. j «n (_£A-il Jaujil (Jjjaj 1 

Ai*ijll AuiSlxolt •—13 jjj Alii jS> j .jjLLJI jy« (jj£ij jlUn^Vi Ajl« j AxaSlLa ^3 Ji.AjV 
« 

AaJ a jj)a jac- AjjjII Ciil£ .Aj jjll ejj^iaj Ajtijll ejjjLll ^ c. dibjkijl (jjj 

« < 

. sjjc. £-* (j-»j ,_>usLj (jj (J^AjV (jyljjUi jjijV (_fjJI^ jxk.VI IaA jla <(jjinlljjjJI 

: AyLall JUUI ^9 . tfJI 

# 

Llij ^jic. (jfoj«j £il ^11 (ji Ajli« aj y* a*j aULc. a ^jlc. \jr A J AJk L»ai& 

jlai* jjlc. 1— ijjij AjIaj ajjS jlj kill A ic-j Uljia.* (j* JjuS UjjLjk Aijiujl Ajjtjj 

aALal! jIaHuiI Ax-_yj LS lc- aJjiil aAA (JyJo AJUjiJJj iAajIac. ajL* jya AjmiiVI ailA Aj^laJ La 

. AjjlaaJl 

<.Lil aA_« ^jS a - U-mJ t AjjIajJI ajLail jl in <nl Aj -_y* (jlc- ij j 5I (_L»ljjijl (jj 

* t 

4JjU]| aAj >11 4-jj.^ "ill ddA . A^uVl^jLiJl 

f * - 

(jj jl ^jjLill Aj*£ j1aL»_jAj a Garrt ^JUJl AiLiat <_L*lc- 

e ( 

AjjLuII A a. miVl jaj ^ ‘^j A^-ill (^3 i iilill j j jjj]l (jl (_yaj(j j all jya Ajj jl . Aj_jjll 

* 

VJ (^ylaiJI plij ajiS JaW} cly^AAuU ^Uj ijl (jl Aa._) kill j^ • l^JUjti. a jyaCa (J^Ajj 

* 

* 1 ^ i ■« i aAc-lil) aA^J ClUljjiaiil killiA (j) 

jjtl kilij J.J .* jj <jiw ‘ (jAa.jjJ Jill aAljjj Lfjl-ij a jAi-1 J*j (_jjil LjLjLilJ A , J ia j 3 L — I 

Jjiaj (jit LjjjAi ‘ «« Ij^j t Aiala (j <$J (jjA.j__>Jjj]l jya CjLjiaajl aAA OLaLuaI 

* < 

UAjfr ijjSj '*>i^ ' c AjaL^IsI AiJ__)iaLj (jjLa.jjJujll (JasiIuJ kl:lj j )l»i]l aAA (jl jl kjijLiutll 

ajjj^a AjjtUl CiUj^II jjJI (j*JI aJjuS 0 U 4 JI j >a (jAa»jJJAjil li* Jip^ <, 5 ^ * 

. (jja.^)(jJI (jjA.Jjjjjll Ulua.1 Jil Cjljjia»Jl aAA (Jajtj lAAj kjyjll 


£A 



<jV LaI til]i (jjS-j tjjj^jjiJAll o-^LjJh IjAiS 1 $jLL ojii <Jlj cjLjlaill ^La —T 

t ' -v 1 \\l 1 4_lllaJJ La] A x i i' y 1 1 y 4 j ]l a. d \ . n\ ^ A_fij^ n ) U t + h 1 1 \ «wi i^jlj ^laAjl o^A 

« ft C * ft 

jl ( jjjkjj_m] 1 <iUol jl jl 4Aj_ajliJI jj t~jj lull j' 1 ■ ° ^jlc- bLux.1 Jal 1^« ^> La 

Iaa 4 ( a-l^All jl} A-u^LaII ^_£j_a.VI AjajjI Cjliul^JI yU ^^ '.'i j '> jj"' ''H A_Luij J'lijjl 

. i^jljjlaaJt jtA 5>_yjl 11a ^yic. f S.V>all i iimj 

Antagonism al—«hi;?l: U!U 

l>^^ j* lP^ I $ A Cl& (_y^l tljliVLlI £-}yl * > P /ai'iIL .^Art tj 

itlilijlAll £>1a jAj .^>*.1 

Antibiosis : I 

ft ft c 

jlyJl jA jl£l jl Bjl-A jlIjjl (jic- jjl£ ajii-« Ajb 4|_£_yiaJl jLaiJI L-iujJO j£*J 

(_ 5 jXaJI jliiaiil j^-ojLV . (_£jja.S/l CilulS]! jA JjSI jl JuJj ^^lc. ijLo IjjjIj jJy Aa.IojVI 
JH i-"i j •>■ < i jly« IftjjJ-a. jjij Cjl]Li]i jjrtu j jl (jj AjuJaII CjUjISII (^ic. 

. (jj.laJl Jla-Jl y*jj jjjSI AiLlAjl ClljjlSJI AjLnia 

<■ It 

jjji jV tilllj 4jjJa_yJlj AjL^aVU LsjIJLa jj£j CjIjLuII j-A ljIJuajI jlliA 

jL£ll dlljlyj jl .la^j tiilll jjlc. aIIa^I j-«j i<^a >*a!I Ljlijl£]l ^ylc. bjLaia jl_y» 
IjtAj t ljJ.- >11 Jl—a-all ljjlaj<Lj_A i— i jLj.jkVI A—a—: Vi Jjjlll (j<<ajAJ Ajl_uaVI 

e 

. ‘*lj'lj‘ L, jj ^ !_uaA-aJ jiaJI j |jjV A a j' 1 Jlillj lull t^jjlla.'yl 

j£- £t3li '!. 1 * l.^ i* i ^ ^ ^ V j j'Sfl A.a j'i^ aIi Ajjj^JI ^IjjLia-»!l jl i^j_jaJI j^ 

JajlaSI ^2 AjjyJuaJI oJi_A Ail . ^ya >L*ual 4 Jj^*- 4 AjLy3J dlljjLS 

• » « * « 
jA j j J £ 1 _ya_px-l Aft] . jjj_a.l jl »jy*^aj <ljl >u jl A aA »,a Ajjj ^ jl (jl-pal li _yic. 

jjj LjJ jj^J jl jl 4 A all.all J-1C* Ajjj]l Jj-fti AjjJ all i—lljLuaJI jl l ^iC- jjj aLill 

Aj yiaJI t—iblxita^ll jl ( _ J lc- Cjlaj VI ;j<»j (Jij . AaLlaII jjc. Ajjill ^ AajjjSjaII iIj jl£.lii]l 

AjLa jji Ia£ AAjJjJI Cjljj'i^ll CjLijjjlj L,gll%'il La} 4 AaLiaII j ±£- Ljlil ^ IgJ j-gLjV 


oUiil 1 jai_>*V 


jl AJla. J U£ ajjjJI CjLua Jaw Jc. l^uaLa-oj'y jl tPenicillen SjIa 

((jjJj_aJI jj^a !}L_£ (jl LJjJ „ « a l l (j-s—S . A_)j_l]l ^ pH ^ 1 J >jj,'i _l gll j»ijb lAjibl] 
> £ 

Ujb (jJiV AjJI (jl (jlfc <JAi IjAj 4 (jAX-lS (jjAll-A 4 JjbtiA (jlAjlAjJjKJIj 

. * ‘ * * 

A ■> j t i IajjjIj jl Aj^a_aJI Cibltlrt,^' Ja_e. 4 ««j (jl (j^-aj jl li j» aJI ujbLuxAll Aj-uiLa 

. AijjxA jic. AjjLajS Ci!ilc.lis3 

* 0 f 

Liib l .i A a l l (jl (_yi*jV LLjLui o jj_£aa!I (JaIjjJI (J£ (jl aa u Garret jbbull (_jjj 

*■ 

Ab-rk.n V (jl 4 l>j Jc-Ua]I Iji 4 AjJI (_ji aIiSaII CllilliJI (Jc-lil J Jjj L$J ^jail AijlaJl 

* Ac 

jjj*oX j] jb (jl t_laJ Jj 4 A_4 jL*aII AjjAII J jl (_gjAl (_3W-1=>I Jb. b$J (Jl ® 

A A 

(jA a^LaaII (jj<Vill (jJlbiJI JsaijSI «.>Lk] aL«j (jj^j (jlj 4AiJa dilijjSLiA JjAa J 4jjiib 

A £ 

iAIj^Xa Ajji'siC. jIja l$jb AjjJ-JI lllbltaAll J] jiaii (jl UlaJj 4 ‘UusIIaII AjuSAjl CjbjKll 

A A 

4(JJal ajjij Jij -4 til (jA I 3 lata Jx- AC-buU AjjjJI J l$-uabuaA.ll (jli (j«LuiVl IaA Jc.j 

. (3^-l!l (jjl^il AaL^iaI iil]j (jjSj JbUlj 

al^A Ajbbi]l (JAM.) Jljb^j AjJI J AAJ3A]I lAlbll^il (jl 4(jl*ii b&A A%-(iiil 

4AA (jl Aaj (jSlj 4ljbjlafi]l (_><axj ^Ailja. Cjbij i—A3jj AaLiaH j±C- AjjaII (jl Aa.j . 4 jIaoa 

* A 

(Jjl oAA l"i.' 1 Kj i f. • A ui,i Jj£, jii]| 0 aLh AjLAab lfl j^e- . ''« 'ill jl 1 ^ (j^<0 fl_>iUa]l 

t A 

^3 VI jiaill jjailjx Alibi) aJlaj bijill (jl i^XiSt 1 — ijLaj OaSI AaJj , AjjaII 4.JA.UI J] ojlij 

A A r 

blij 4 Jj^as (^3 jl jl^jSl jl Ajjljii 4jl-A 4jj*-a (_ji (jji> (jl IaI AjAaII IaA 4 Aaaa A_>a.j 

A 

LS Xz. IajjAj (HjAJ l^jl jj 4jjlic. SaIa bjj-S (jlc. U jjX jAalLV <$-Ua!I i jIaII aXX 4 <Ajlij 

CjLuJ C-ftS jj A \ a . M 1,^-1 °| AjjjJI (jl A y\'\ j J . rt j liA (jA . IjLA. ^AolLslIa Lllljv^jjj 
- * 3 ;■'■» daIa jl Ajjljc. 4 JIa AaLob AaaaJI oXA (j 1c- t-ilijll (j^Ajj 4 <jjLsJI 

4 4jjill tljbjiaill ^A)lj4> 4111141 (jAC- Jj«itll Jll*iJI lAA (jit (jjjJJ^ tblc. (J^a JIC-I 

(jiaxJ _jaiJ A a-Lii (jjSi jl jA*lV ^Jll>aJI Clbil ^Ai^ (jb JjfiJl Jl «.b*l*ll ■jXuu aaAA Aij 
tillj A i bj 4A_]_aJI A_A_jij_aJI Ja-oi Jc. 4 Jj-34.ja1I A_uIaJ«JI 4aIa]1 Jc- A t lSaII iljbjl^ll 
Vj Aa jij-aJI iljbjj A-1 aj AjLsSaII ilibjl^il 4 jA 4 jAaJI Jc- jaIJ AilJAll oliil^lb 
lr-- bb»lc.l AjjjJI A i a . .1 Jt «.Ia 1«JI (j^>« 1 (_jojLfrl A3j . A^ ila AjjIac. ijb» Ajll^j Xju 

iAjiVI (JjiaVI 



llAnll ^alUjlLJl 


* I 

. Al£II <_yl ®aL» Aja«j jA aSIaII A^l ^Wii-ij ^1 — ^ 

^>aa jLa.VI (jlc- jl jlijLJt (_juLi£l ^yi ^±ilj-aJI L$Aa a aIahA-maII <.~i% jll,» >L> —V 

. aALiaall AAjSaII CjIAjI£]I jaj 

l.il.aJ Vj AjjA]I ^yi aa^AjV (jJblLj a Aij_aA-a j|j_a <jslc. *i^i A i j i ill i~*il >1 ,'^.JI — V 

• L$J3 


^Ijaa. (jl Aa.j A43 (AjjjJI ^ iAj|jjlsi]| frill ^ ajj.i£ AjaaI AjjjII AjaaJ (jl Aa.j All 
jA_a. CjljljiV AjAaII j-uIaIIi AluA] AjjAII a j .» ... AAaj AiSLai ^yijj iAjLjJai]l jut j '~»^ 
jaAj IaAAc- Ajl A_Lbj Aki akAiLuVl iAjLLiA jjIc. y ‘y AjjAJI Aj am jll ailiA^ , >—Uuliall (JjLall 
CjUiVI IajA AaS ^ylc. AjAJavI£ ^Ailj-a. jj£j Ijjli a^jJjljjjlJI jloU AjAjJjSjjSaII ^iiljaJl 

+ <e 

AjjAll (_yi ejAiLia AjA l^ajjja. ^^Jl AjAijjjSjj^Lall A^ajJ^jaJI Jj_aAa IjLl^lj aAC-j^aJ 

. AaIxaII yi£. 

t * 

(jAaaj ^»Ail__^a. jl Aa.j Als aAj^jAJI ^ lAjLjiaall frill (_y3 a^jJfS Aj^»aI 4j_)AJI AaaaJ jl 
(^JjljJl Jj Aa. CjIjI^V A_Ua 1I jjjlilL lIuAj a AjjjjI Ajaai jjjli AAaj AA^lui ^^lii Cjlj_^laiJI 
(_yS a^ ajIja]! lAiliil (_ylc- Ja*Jj AjjAII A.ia,,’ jx (Jllj AjjAaall aIjajI jAxj jl Aaj . i—LuiLiail 

t 

.^ojIjaII <AAiLajJ t—iSjjj AjjAJI Ajaui jja Ajjj aIjaII (jAa*J jl jua, 

Aj-a-ui ('._a_A -l 11 1_i3j A i j_pa__>a!l jl AjLaaVI AajIIa e^jJ-ijS CjVI^ (_y3 jial 1 al 

Ajlaa^U JjUJI iJjIjJI AajVj jjAiljajl jau Ulail eAA ^yia ti—iuiliall (JjlaJI a_jLlc. ^yi ^J>ill 

jjl-il mjj Aj^lui jjjai-ill (_yliJ ^-Lpll A j A*a sAljj AAc- . (Jl-hlJl-j AjLjVI 1.1 a& ^ j Vi~ij 

* f ^ & 

L^jV alili^l JjaUll A_aluaA ^yl AjjaII Aja*u jli J_jlll j^Ai . AjL^aiVI jA l_)j_^JI Oljiil 
^AlljjJI tAi.A:j L-Luilla JjLc. IajjjLi t A. ^.lia IaIa ^yl^ UjLi^.1 AA^Lui ( »jjljaJl 

t. 

. AjluaVl lAjAV) Aljjjl AjAau jAlSli jl A»J 

t 

liliAjj a AIlxa dAaJ Ai^ljjjl Ain,j.a (Jjl Ajjill a j ^„ j .X t LaJ (AjL^a'VI AajLIa jial 

t 

L ILmJ Alj^a AaLaiJ (JJjJa (j C. jl tAjjAia L_Lullall (JjluJl AajVj ^1J->ll CjaI) 
.ajUvi jA JjAail JjSjj *_ilb»JI JjAj AAjAjj a AiSlui ^1jajl (_yiiij a Aj jill 


0 \ 





AiUldL R. SOlttUi J^aslll AjU^aVl ^jC- L-LLuiLtll J j ^ ^ J^JLC- \j*j\aa (j^4l ^ 

jW ^^3 fijLc. lT Li Vi 4j Aj ^jl Jl^j 1 " 1 j ^ *^Lil 3 Aaj ioljjjl <J,i3 J^LUI 

• Aj^)jj! A .u ^ y i.u4 <>) (^Uij j^LIuJI XiC- lLlluV aAA ub «Jjl*ll jjjj 

ijLial jl jJa jji tjut djj jj lj l wl ll Aj jjll ^Jl jjSjlaJI Aildl jlj iili£J 

t 

j -y ll lldautll 4_aLdij jl . u ^ j tilJl^ . AjjjJI A J j. . j ■ ■.a.\j j*j 4 j. ~il ^Jl j jli.1 l 

4—ldllj Ajjill 4 _J_aju jus ^l«alj J ia j JlLi 4 jj_jJI jJ*njL»_jjj)duJI jl jjuuLuajJj'l/1 

. 4Jli»1i£]| ^jjlI jail 


* 

<Jjill Jl oj$_ill ic-liud dll fl’i-k a jj~> IK kjldl jl ) I'll Ajgul j AriuJI ^jia«J .I.Jj 

f. 

U l J i (jiaj*ll "djli-A 4 i& ^uij l^jJ ^ i ~ V ajd&J LJjiuatill A_c, Ijj Jj_a l '\—''j^ 4 i .„•' s 

t. 

.lij t illj AaJ Jladj djd 1 °j Jl alA jl Vj idLijj U_lA ^ U« j jdj ^jjlj Jl 

* 

<OA^ £fijJJ J td’iaU all Aildl jja dl&Lu Jjlaj J^tk Jj ^dljail dLjl jl .laj 

jiaAll ^aJjlCjOAjV L^-SUjI ,^3 4 LAjJ YA ^]j DjJiiJ AjtiJ4 (jll 1 AaJ <ljj]l 

« 

. ^uajMoil ^ ijlL, j|« q iJ fj\ CjljjJl ^jVi"u*ij ^jdflli oj iA 4 <_i±ub«ll 

ji 

Jjij l 1 4 j mil Ajjili JJ (jjl -y all jfcUajJl jjj j,j_a.n; A \ildaj jl CiU tilli*S 

Thieloviopsis bus- ill A_Ui<i 5 l£llj AjdjSjdVI ^Jjljail i^dlL 4 jjill Aoa^ jiaik 

.dbUiii ,jfA jjiS jjia. ji c. i—iiuu (jill icoJa 


Antibiosis and Biological Control iuI iLo^l 

4 ij j -Jl A iijl aJl /Jn »1 »a't jAljJall I jut t(_jj_LaJl jLdill cjAUa J la XJ 

t A *. & 

fi3Jj Ljjl jl 4 'K A ir, jl (j^jjoJI jilSli yil d t jjtn'l kCjLiill jual J*a)l 

^ .r . 4 j i -wi t 4_ajLLJI ^ ftj a ! kl l ft ^ -a ~t■ t . jjaj-^i^ll jjl^il 4jjjl^ill dl.la.jll dLail 

jjSlj 4 jjia dljLla-a ^lilj (j 4 -^ a ll jllSlI) ijlulaxll AajJiII dllllSlI L^ka] ajli» 

t * t 

^d] l^jl jl. jjjldill i_y a |V ^I jc. Secoadary products 4 jjjIj joIjj 4_xLu jIj-* j^ 

t, iiuO 4utLuil ^1IjJl aifc . 4 t dliUjj Ifl ig- jLbJ jjill till] iji* | A»lui jlj*) dLilmSjj 

. ajiilia <AJjlaj juaja*ll jlaill ^jija.14 dj*j jjltaall jdll t_iSj 


A^-all j-oU*ll j* Pseudomonales ax._>a^b j* A^iaa*jll LijjjSJ! QjjIc. 1 ail 

jjjajVI jC. A_ajlj «LqLlu jIj-o L^Lul jjjia j£. 4 CjLi'ij) CjLdj-aal A_j_a.j]^jjjl 4_a_slS..*ll 

* * 

Aj^J-a. Cjbl>> a sJlA j-a LC-ljjl ^jjj jl ‘ 4 ial.ajj Lfrb.lt J j\ ^jjliijl 

lOLiil! A4 o_^ajJI hj-uSlII jx l^lfrS (_£ix <_fcbj J (*jX ,jb ( ' JS<i j t j »3 $1 ) >jll s-iLa (JiLa 
LjjjjSjII jl j£i all . Ajjjlb AixtSlI <j_>iaiJl tliljxjiiuixil £jjbl ^.ifrJI ^jlc. ojii]l IfrI LaS 
(Capacins * _■mLou.VI Ajj_i_a]l Ciljl .Vtall jx y Pseudomonas capacia 

t - 

■IfriLixu ^jJ) jlja .llaJl sJ-ul£I jjic. A_3j.li j-a.1 (_gJ-Lj£j ^2 Ajaa.jl La_S 4 A & P) 
j>x bajlill A_xLbl jI^joJI ^Lut ^jlc. A_jgiil 4 _iiljL*]ij <jjLi_«_i£J 1 cJjjkil Ji‘y 

e 

<_y3 Ajia^ajall A_ajJ y‘y • t^bil! Jjia, UIi Xi Lj>uSiJ A_uli*3l A. uiajVl OXc-lLill 

*■ 

iuiaxjl £-Jj ^jic-j <i£ajj»_all LjjiSJI JoUaJ ^jlc- AjjjLLiJI il^allj AjjLajSIl ftixmVIj 4 Ajjjll 

. ^ulill <_£j±aJI 

Pythi- j bill fjlL Gliocladium virens jiaili jl ji>jl aii 4Ciljl»ili Aj„.a 1L Ul 

t 

djljjlj jji_a. JUa^> ^ Ail Xaj L<^ . b>j-a- CjiiLiw ^hil jt um ultimum 
Citiill AjUa. ijii 1^1 Pseudomonas fluorescens pf5 AjjnStll aJMuJI jli jlaill 
jjjjjLJl Lajkljjaj 4 jjiLdx J^Xa, jx 7?. SOlatli j P. Illtimum jJjJaiJI j* 

e 

aIxUx .iic. •(jjlill jiaili (_jall jjjiijijAJI (_$j^al! al.'^iollj 4 JjVI jiaili jLiax 

jl i-aj (illis . (JjjjlU tillJ-iLllI ‘ _ 'I ■ —'■ 4 AjJ.l.'iS jll Aj jjlil S-I 4 J *| ml jjakll JljAJ 

t 

jL-ta-all (3^ JLuo AJj J A-ajliJi ^)J~4 G. ’^laflll 

tAjjo^JI Streptomyces ^1^1 ■ cIHJAj'j >" l$j) 

*■ 

. jiMjaljl lljall (_$jaall jii'<-wall jji J l$il 

Xj.jiSJI ^-IjiSfl ^yic- V] JJ>iV bj.jiS i CliLji 0ijj Ajj jfull ^IjjVI (jia*-; jl Oa j 
LjJ jiSjll jLajLLual jJt Ajj j all b^jLLall LjuiSjU ; JLaJul^l Jjl jLS . I La \ -u^tj AjJjjLll 
Ljjj_i£ill jc. i_jliul1«1 I r \-w jjA ill (_>b_>a A^ajlLal Agrobacterium radiobacter 

Agrocine 84 4 ^ a ^b-Jj jj_>L jx. Ua A^ajliall tu_u ..4. tumefaciens 

j-a ^ilill jjAiJl iL>» all XajlLa (jiajAjJl jllSlI ja l>ia.l ^> 4^1 AjI Vj 4 ^ Y (JSii j 

. »J)l.V-i.all LijJjSjll 




ClUiJI <_>a) 



tjjn'n'l (jixiS/! ij£- <*aU1| AjjjUIl jIjaII : (I : > j J L* 

: Pseudomonals A£>ajla Qa 
t Pyo Compounds - _», < Indoles - o < Phenazines - 1 
.Ptermes - _4 i Phenylyrroles — j 



: Pseudomonals LjjjHj <Ja 'LajU 4^jja Cibi-da^i £iLu : (i_i : >) Jii 

i Tropolone - -a i Pyrrolnitrin — ui » Pyoleutorin - 1 
. Capacin - Jt t Pyoeyanin - j 
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Agi ocin 84 

Agrobac- £jill jjc £jL»11 

leriuni rabiohacrer 


. 4-jj- J--v.ll 4_^ajLLJI jj 4 1 fll nj j 2 £ 

t 

. CjL^)l»a]l a4A L_pa Sh^ ^J ic ~ -J-'"''"' *—ilj Ajjj^ CjljLua-a 

Ventura inaequalis jLill 44a fjLa* jju Athelia bombacina - 'i 
^ jL 3 j_4a (jjjij-ijSJI) G^ta. jj_ij Chaetomium globosum -X 


.Lentinns lepideus jLill 44a <jj4Jljj£J dL^Ji jjL Scytalidium Sp. -V 

Vertici/lium a!bo - jJaill 4_^a C^a. fjLa-a jjh PenicHUum chrysogenwn -1 


.atnnn 


:CiUJl,jtft Aj^ilobUail -1 

:4*.l Art 

ja Jua_! L i V v (."' J -v \ 4bui Roy ^JtuljJ 4 'j I -yli .'"'I si ,'y.JI 4 L -.. v i <■ Jjjl l'i'iK 

L>jb_SJi 4_kuil yi Fusarium udum jLill (jt in,.nail ^jjjljjjill ij^ja J_^j Jaj«_* 
Vasudeva ^UaiJ oil .jb_aJl jd»** fbL^a <31 Lj jjillj « Bacillus subtilis 

J-»Jj i bl * >> < 3 1 IbA qa aJ.J 1 *•> 4_i * f> ^jlt (Jj ta aJlj ajj ^b<a)l L_^jj£jJl ■*?> -jl ^ © Y 4-Uu 

4 £ 

blbjj jlbsuJI 11 a £&} (jl (jjii biij .Bulbiformin ls am J M©A iiu 4 ajLuj ^jc- (j£»l 

4 

•JJ^' (jJanJ LtLj jjJ-Lu£b!lj iiljjlxuiVl (j rfKA J 4jj*il 4^a*ja-Jl 4bjbil <^3 £ibalj Jill 

bbj i (Jj i :a,H J. -ra all IbA JUjLLuiI bit l AA 4 1 ,.,~'i 4Jbi^,ll 4 l.. >11 (J^jb -j^-a • jjial bl] 

4 

Jia ajjSUl LjjjSJLj jjjjJl CjL» jt La bit f, udum jLall 4^ajlL* Aluall obA ilia. l^J 

0 f- 

jjia. iS L ) (CiLull (ji bjU-?- Bulbiformin bl.^^ll >iilbj 4-tljjil 

. AjlnaVl (jA ClLill 

Antibiotics And Bacteriocins jbj. y XJIoUbjlfl^ Jby«^lobUall 
(jbaLa-la ^-1 j-a. jjj llllb A-jj/nt -llliSj-a l^bll t^lt (JSbil 4j_jAjJ 1 1-llbLbi Jl 

jjjii i (jiaiAba jj£jbj ab^IjiLa 4jj-)-aJI illiblia Jl jjSi labit . iliLjjbLlJi robi 

ibjllbliLa-iill Jbljl 4jLLSbll bjlbjl£Il ^lfi oill JLLiiil jl_^ai jit jlba J-uli llllb 

bl if\A \ * • — 0 * Lujii liiliA jilt (JSbiJj 4<_ijJJLa ^Jy±A. blla-a V * * * Jljja tiiliA (jl£ 

4jjSb 4 ,-w bblbjK 4iul yi ^tbij Abjj^il bblblbaJI abA r dnAA . 4bui J£ 1 bjb^ jj^ 

— 4 

a ■ ^.1 bjliVl 4_4jlLal lIlLuJLuI bi 4-Uiil 4jjj ail L-jlblIcuJI (jl £A .Abjbll OliSLu (j-a 

4 A 

HiLLba-JI LjjlS lb] l * J* (JjLmj ibiliA (jL^ 4ll V] i Cjlji^u aXal ClLiill (jbalj^al 4^ajliL» 

* 

4 wll Cblijliil (jbJ (Jtlibil (_yi Jjb i_g\ Lballi 4bils Hilja^l (jjSi ibjbil 4 > ViJl 4bj^il 

4 • 

(jl (jit JbJ i4bj(j^il (jj__)]all 4jaunl^J alia a (^i£j la 4JbVl (j<a tiillA . 4Ab3b!l 

4» i ilill ^ 4^ajlLJ) ji lAjjbj Aj_jiaJI Hilblba-Ji 


: ^ CJbUalt j^jJ 

^yill itllljiLlI AlljJ jjjJa (j* kj^AiJI k^ajLLojI ^ 4 j^a -Jl dibl .laall JjA (jajJ Ail 

yn (_jJjkJ ^3 4jdul Siminoff jJ.a«A<uJ 1 ^^ 'l Aiu ^^3 . AjjAa. diblAa<a jtijjV 
CjIjl ikll aA4 ijiL. jj. ja^jL^j_ 1 ij i ^ jLuV ^^illj Streptomyces griseus 

ajAiLa £_a dujji i 4,-jjIc- jJj*VLj «,<ll 4 _jjA1I ^3 BtlcilluS S lib til IS Uj. ia£a 11 dll*j*aj 

^jaa! aLAoAII jjl ^rViliJ Asi Ifrmftj jIAiaJ I djUjj ^'U, Ijklj . ijL-Vl b^^UI 

. aLAsaJI ^ aI^IaII aAia._jll AjSLulfLball _jA 


(■ 

dlbbla*!! JjJ (jiaHAJ Cl^a-LU (4juil AajI^AuiII Ujljiiall 1 AAAJ 

bjljila Jjlc. (J^uaxaJI i.* -u 4 oAjA^JI <Ajljjli i_uljAll (jjjla Jj-$i (jli ( kj_j_A^il 

L>l'iGU vLiaj . _jiSl <3Al djl, jA-ijAjI sA 4 JlLa jl_lj_a.V vJjlaJ Vi aaAAJ < aA A-il 

Gaeuman- jLiJl jijl£jj jauI <*jLj 4_ajl£ Pseudomonas fluorescens 

jl. (take all disease) ^»ill ^ ^LJl yajJi uiu< nonryces graminis var. tritici 

k^jlLdl l^Lkb ,jl£ bj r/bll aAA kkJ^ Phenazine jLa=uJI ^oi) 

jlAaJi £-Ujl ^ kJL«i JAC- dlljila ^^lc. Jj.^.^11 sjAS (jjii aaLojluJ .jiail! lj_$J ijjAaJI 

i_iS 1 e~'--l \ J t (J AJ-JI ^3 jlifl'i' J * '■'. 4 I 1 '. "'. c, yx£- 1 ~ |P a L- 11 sA4 JjSi iAajLS 1 Jj- ^ ' .nil yj j ->.11 

ojAAaI! ijl y±U . 4_j_aL2kjll dibj-Anll dlljln 0 ^ rtAill (JJlLsII (jiajjdl 1 l~j j "'"i 
/_£_jaaJ 1 jluaJI jrljjj L$-l3 Cjl_^sJa yC. <A»jli]l dlYbLji ^ aJ yu jai dljLS i kjjAaJl 4^ajlLail 

y._. i>.i< 11 ?^fS jji VUi Ijjj i. "itL ^joaJl aIamII ^Uj] tjl . DNA Jl ^Jic. b y*.y* 

t 

kijlTill jjAauO jjl UAA I Aj. _^ll iJ^aUJl (jaJ Ajl V) 4 ^*ill ^3 (jakLJI ^jja^jall 

• i Q y * A.1 1 jIAaaII 4 A.*i*i a 1 1 JAC. e* ^ (j aU.1 1 


Pst/lium jlzi]\ ,1av u'j Ale. ^gjj -all jUoaII jjJ l^J t ~ '1 ‘^' a. S (Ji^i (jlc- bill* 
jjjj ,yA ^jIaII ) ] aJl jl »,'nall lA 4 jl j-lfJ .'UAaA_a_^ll Iaj_la£a 11 ultitlUltn 

^aAo y ^3 ClloJiiujl AS AjjajSjJI Clljikll bllj£ .jlaill ^ ^JjLoaII vlSV' ^jic- 

jjAll ^Aaljll JaIaJL Cua aUj 4 JjLJI jkill k^jlLa ^ Gliovirin jjjijjLJl sjL jjj 

.jlalll 4^ajli<a ^^3 ojL*ii aA^l JUill 


CjUjII l>*V 


u « 

Trichoderma viride jiaiil dVXn jl OjjI as Hoi 4d Wright ^UJI jls liiliS 

* t 

lilii jx. Pythium jiaili Jdil Vjll^ dkc.1 Gliotoxin jm^jj^U. ajLa jjii ^1 

. (jjjjdl jldJI Ia^J 4 -.Ti Jl J ir. dVjxIl 

/?. solani jlaill 4j^JI djli-all ^ Gliovirin Jl jja je. Gdjlxl.a jjjliLi ^JU> 

t- 

Jones c j f cd bkJjj HA£ 4 d dj>*l a-Jja <Gliocladiwn virens JL ill aLJjj 

c t 

Jjiii AjL^al (jlc ^yjb l$J Gliovirin aAlal 4 dJl dVjjdl jb 

1 

jiaiil j 4 dl^M^la jl ^ 1AV 4A*ji HOWell jJb j* (Ja5l«J 1 lc. j .R. SOlcilll jyaiib 
j* <jlL«4j 4 % L^jSlj R. solani jkill JcUviV Q, v ;reus 

t 

G-al_xll yk> Jjuj ^^ ba Jl (jiialll (jl (jJt J-^4 bn icJi—aJI ^ jlaill dljAb Jaildi dlAdj 

AAiJl dlLigll uwaai La Ad. .R. solani jLH\ 1 a* G. virens jkill J*_aJ ^LaVl 

Li 0 

. AjjjaII dll jLua-a!l j*ij jjUII (jJaaj L^jlj i dbjla^all ja IftjLa. 4 lijj5Lujj5L-a 

t 

aAla Ttjjj jlaill lAA j-a Alildali pic- dV jjJI (_£Aa 1 (jl Adjidail dLiiljA]l ja jdi ASj 

ft * 

ljjL*j lii'uA jl HA1 Ad Howi j£j aIIj . Viridin tola ^lu jja.1 a] jc-j t Gliovirin 

(jjll 4__jj J >11 4_ ajliall ^ 4_j_jiall dbldsuall jjA ^jil AdldVl: (Jilaiilj AdtLall jOJ 

. G. virens jp *ill 1$j ^j-L 

* 

Pseudomonas putida lj>n^ ill qa AdUll dljJUl jl 4_uljjll dbJjAll j-a jd 

JL*i jja l_$J (jaJ ajjaa dhLd» £uiiV (jillj nitrosoguanidine oaL Jl^db 

4_rljjll dljdl jli t£lli£ < (jJalkJl dljjj i _ y Ic Erwinia carotovora bjjSill GajLLa 

» < 

(jjA^Jl (Jl-’v.ail Jji Adi^ll A_t.Tfc.ll dLul^ll 1-1J 1 i~i Jji 4j^j_dl dbLdall jl du lil 

Pseudomonas Adjxjll Ijjj'^dl lajjjj jjSll ajjLuII jdJl dl« ■>. .iia jc. dbldll 

J la-all dUll£ j-a ajic da < jan-JI Aj^ta db'uoa Cf^*4 bjjl^Jl obi jl dda t Sp. 

. AjuaLI! Ajdj V ULax-a tdlj dadV bjjl'siii jlj 4(jjdJl 

L • 

jjiC. ajii 4a j a \U 4_tail dlulbll (j-la>4 jl jSLai AjjjjJi dbdajl ^bjl jl iaj Jl&I 
j-a Id. odAxll d'i/jA-l j] . b-^ Aida dliluua j*-ua jlSLallj tlbJl J j . rta - 11 (jaSbjll 
dbld_a U.-; i 4 aj 'Ul i j^ 1 a jlr, j Cephalosporium gramineum jiaiJl 

(j.a aLiIs dlj.a.X (jltii'l jl IfcXjlj (_y^ l j-d.C- (J^a ~1 a 11 dVjJl 1 AJ 4 J i Glj-1 A 

L 0 L 

(ji d*Vjjdl jAi jb uillil H11 Ad Bruehl ef al ^^Lc-l .Aa*^' dbldall 





* f- 

JL>a) j' ^j-OJ AAj 4 » 11 ■*>-*" ilj^oll aA& 1 ■vj I kAjlijlill £-a A iii^ln -» a« J Jail 

jjftj jjjJI ClY^bJI jj ‘^ 1 J^ kdlLJI Ajbaalj (JiLdil ^yi JjA Al (jaJ Aj_^iaJI kjjbl>>iall bAA 

. Cjliill Ajb«aj jjit ajAtJI lAAic b^jaa. kjjbliiaa (jjllj 


: Aa jUil ^ I olib jSJl j jjJ i ibVl 

cib i ajj j.>JI Cjbliaall a„.iJa l 1 iLjjS_^» jc ajbx. Bacteriocins ajjjjSJI uiiliLjiil 

aAA jj_AJ (_yJI CjY^ibailll ja bjjl-Aiuli bjlbjlll Clb 4 bj \ 1*4 ill aAbl ^yi 

a 

.Ajji^il CjbLi&all ja Subclass jc a jbc- LislibjiJI jb Jjill o^y (_yililbj “^jlibjill 

e 

Agrobacterium tumefa- bjjj£JI jc l-iwuII ^hll jjAill bajlia jl Aaj aa! 

Cilib^pU Jll» ja A. radiobacter 4L^J SjjjSJI bjljill jib bjj'<^l bkJ^j ciens 

Agrocin 84 jbjill ^liil jj ■ bubill ciLia^aall - b. 4 a ^‘ilh ij^llall ajjjK <U 

jjAill bajlia jC ^»Lc (Jiij _Jiiball (Jj_Wall jA A. radiobacterLj jj£JI bkJjj 

* * * 

\ ^ \ 4 \ ml au -Jl u'j 4 A-ajib AlaailjJ IajIjj Aj ,’ij jbjiill IAA ^bijj jl A-a.jj ■ 

Iaa Ja_C jl jaii AaIj . b-3A g "i mall bj \ jSill (_y3 (Ti ) A-ajvb t _ylx- IajIjij 3A-a>AJ jbjAll 

ijb^pll rgaril ( _yjllj A. radiobacter ja sj J-J. 1 (jl. DNA Jl plij Jxuij ^yi jjfb (jb>Jl 

AjjjJI bAA j]j ijbjAll ^biil j)C (JjAaall Aaj^bjl Ajljl jjjla j* 1 j jl r - (Jj^a ail (jial 
■LalVl bjjli lilSj jJ-aj 4 (jd^>Aa)l jjjlSll ^_a lj 18~4 Aic. ^yaUI )Ajl (ja^a bajlia ^JaluajV 

s^bj 4 bc-Lu X i aAaJ (ja_vabl (jjlSll JjS i _yjLu]l (JjUJl jjit LaAi£- bjbaVl lIijAa 

bc.Lu y £ A*j (ja^)Aa]l (jjlSlb bjjA^all CjbLiill j_ylc. 1 (_fJl CjbijAill (jla killi lf- 

li& . Alabuall JJ_C. kllbbiJl (_yj Aic. a JSauj jit tal (j_j£j ail aaall (jjl^lb \i •». jya 

A AAA 

villiA (jl V) 4 AjjjjJl bajliall (_yi (jubaVl jA (_JjAjSJI (jbjill (jl (j-a ^c.jll ^ylc Aj| (jinJ 
(JaJ (ja ^LjjJl (JlLall IjSj a _^iLlall j^a ill (Jl^a 4 kill j ^ L^J (_£J_hl (Jal_^C 
, ^Lull gjakjll (_yljVI jlaaiaiVI ^b IsjIu sb^SiLa jAj 4 flibixall bjai^JI 

A 

Pseudomonas b>uSJl (ja ^bJl jb>ill A >jiall jjc. j biuuiall CjVXJ 1 jl Aa.j 
CjVXuJU bjLiasVI j^a ^1 ala 11 oliLJ bjlij ^jlc ojili j_|_c jjSj solanacearum 

AJLui Call C 1 YXJI Laiu ( Aj^LabJl Cilij^all Cll jIaaA. 1 ^yj Lj-uijj IajaaSJI ja bAjA^II 




CjJ^hj X&l . AjL^oVI aiV. 1 iL CjV vLluJI JLlo 4_iLSj LLik&l A *v Vi-al lj 

{ja i£j\&)\\ 4 >YnIl J±L CjV vLJI (jl Ui^ tdljj {ja /jjajilli Ly ic. 1 — iji l^'il l ] 

<iLc.l U UUj a^jUu <jjUJI i-ajlia Cikfrl Erwinia herbicola UjjjSJI 

. jlAjJ] A^ILall Ljjjjiil! 

Aa^lalij J^jdl ij ^5^1 ^Uaill j*j aS^UJI 

: La jliUj JmjIU jjj iUaJI iUi jl j»J£ -\ 

* « 

J-aj-all jj-S (_£ j-j -Jl -jL*>i “ill (jjj LiiLc. A__aj cdtiA (JajJ jjl l~.uj) l 1)1 -t il oix. tdli& 

PllXtophtllOf'd J)j3ki\\ jm (jAj * la a ^ ■» L^j*-a LI^Lfc i^jjV ^ A ■» 3 <Ajjj_aJI LajlLallj 

o.lgJ Lil^aYl ^ja C UJ1 CjIjjU Llijj az a^Aj^i Iajjj^JI jlic- ^jk cactorum 

^-.>jjV <i\ \ TAT <iuo Papavizas & Lewis Ciul aUj .Lx*L>jll L^uall ^ Iaj^JLJI 
jt£j JiJJS . Aj_a.t> jll oli^-JI ^jk ~ A m ail L.jLjuIlj ^jk -d >will jjjj ajY-c. iJljA 

t 

aL ill LjLjjLa >1 aLn'dl (jl \ TV1 Aim Kommedahl & Windels (j-a J£ 

jSj iii . dllj^iaall aAA (j-a AA^bjil llj-Loil ^ aLuiaII LsLiij ^^ic- jjb a] jjiu] J^mdl (_ji 

f t 

LJl*i JJa Ldb ^ Lul iiil LbJI ^ jLclaII (jl > T V“\ Aim Lang et at 

e S t 

lIjLL^ a^ull ?rLij] jV I^jLj AjLi " ->- j aS . jijJAaII aLilh_a .V) C- A^oL^ ^Jj j aJI LajIjl^U 
jjj» j LaL^aVIj k jjiail AJ L\ ^ jj-a L*L& A_L^a LJ Jk (J«.i all ^ Ajj j >11 

(_L «' ■■'' (jl (jiaj'V (JajoJI jL^laJI jjlj i j jjLil]l j-aill A % -^.bi a AjjJ_aJI aJi*II 

. aajIaaII ^aill i-jlii>,.<« jlji aV (_j«lLi£ 

|J IiJaji^JI aj j « %ilj Ijj-aj^aII jyi Aljx- (jic. iIijjaxI Ajj. i •> * CjLuIjJ ^ 

t 

Ly lt Bipolaris marchs jLall aj^JI LajliJIj <Ja»JI ^ L^iVd! (jjj a!^ LjI 

t- < * 

CjLuI IiaJu aI3_»JI oja (jl .i_a.j t ajj j LIj_& jjic- (_jjAl CiU-Ija ^ . #jili jljjl 

* ^ * 

j i 4*' cdljA j)£j ^aJ AjV ljL~' ‘ojdJI jljjlj j_lja-«>all (j-» (_y^ jj *S 1 aII jlaiJI OLja_l)_j_^ 

t t 

aL-^ s A Jl Aj^Aill LaijLLall (jb Jjill (j^AJ ■ Aj^-iill jj* (jLaCjjiii jl pH Jl ^ n^o\j 

dlbLi-aJlj ^ 1 • '■ > ^il A Ajj_aa i" 'Ll - ^ ^ ?rbj| v —1 ’ . >>t j (j^^A Iaj J^ . il l aJA (JLaa_1xu1j 

. L^iajl 

— ----■ - . ■ ■■■ ■ !♦ 





jjlc. AJj*- - i W (jlfc *.A*n,j* dsLJjj ^ 

* 

(ji (jjj_a.1l jL^i-iii ,jij <ivLc. til liA L )yJ <jl Cifj iCeratocystis ulmi jLiJI <-.jLLa 
Hyperparasitism Jakiil SjaIL <j] .ElmjbjJI cAA ^ ^jJI <-*jLL*j J*<u4l 

f « 

(jC- <j j J ...All A jj£j (jl A A la,all (ja (Jj J all al A»jJI J-kA-Sj (jl (Ja t -w<11 (jaj 

t- ( 

gXu G. roseum <jl ^ i<jj—^Vl CjLjLUI j>a aja_*J G. roseum jJaili :U<ij 
JLxall Jc Dreschlera sorokiniana jaj Ljjii jjta (illiiS . JauuJl ^ Ajjja. Cjbko-u 

t * 

(jJaJA<JI (JJjISJI 11a jAI In JJJ jib'll I (jl tjjjjjjl JLAajJI 1 _JlAmU (_yui <jl jA-JJ (^j_jJ\ 

.jLyi j* 

JUjiiLlj J«aII ,jj j*^l JUaJl j»u 1* Li.jl J j -T 

e 

(Jajuall j <jla4L*ll CjIjI y iVI ^uLj (jjj <LsHc. liiliA (jl -jjjj oAjAC- jjjlii cJlliA 

Chaeto- jb»U <kJjj Chetomin <jjjaJl jLaall <jL ^ojU I ^ ijjjaJI <ajHJIj 
{ Jlc. Venturia inequal is j kill A-ulaJ ki'Ac- II jl£ jajcall ^ miiim globosum 

ijuia Inhibition zone J=ojjj <aLi« Ajj.j jli tilliSj . JiLbJI ^ rlLall CjIjaL 
bjiiSJl AAa A. radiobacter Ljjj^jII AjjjaJI <_ajliall jlaj] .^le. bj> LLb CulS (jjju 
(jl aJLJIj Aji**-«il CiljlaikVI (> (jjfi oia bUi£ . (jjjjJI euLtii Jit. A. tumefaciens 
ja oljJkL* UjjjSaJI (jj# CjVj-c. ikuijj Drechslera dictyoides AAa ajjj.-JI a^.j11«!I 

. »jl • ^U a *1 jj '11 l>1a (jt jljaj <il*ia lLu!£ j jjl (JLxxll 

(jiulj (_^ t A^tjLLtil AjLaL* A Aa» <]l ujljLiLa.'yi (j_^Sj 

* # 

Trichodenna jla-ill (j-» biotypes ^IjlVI ijiL* jli lbL*_a toVLiil J& ^ 

<jjAa.ll ^IjiVI aiA sjA-i—a <Lu jj£jV S. cepivorum -Lulu ^jlc. harzianum 

*■ — 

<L<aAttjll bjjjiJI ojJJa (jj <jl ^>^1 (JliLa ^ . R. solatli ^>!a*!l 

* * A 

3jJLA—a ^jJlC-I (jlj t all (_ja.lxll (jia_Jj«ll aj_u JA 4 i m*C r. <J^Lc lilloA (jl tjl j'<n til 

.<ijlSJI <jjj 1I (_yi j-"' aLajll LjjjjSjU 





:<uUjlLI CftlCiUi>^U -r 

ft 

^-uiljjj ^»Ls jl 1 a jLucJI cjljLia.VI Juljj ^ 1V ) Broadbent et at ail 

/ . ^ e 

j-« Ljjii / £ * jl Aaj . JaaJI J (jj3J L>^ V®* * J (J'jJaII jUaallj <*,oLik]l tlilaj VI 

j-a '/• £ (jJljpt j}_j 4 jW^I (j-ic. \ j^ laJj 4 ^aJI tl)UI£ll bAA 

ft 

Aiill ujljji^Jl (jiaaj (jl jSj Aftlj .AjjjII ^ 4jt*i 4 j j t-v A4 jIa 4 (Jal_j£. CajlS Cjlijl^JI bAA 

< t *• 

tyaxJ dlliA jl_j t4jjji]l J jllj (Jaij LrVijij ijliVI t _ylc- At^^^all CjljjlSJl !•»' Vi 4 bjlA dl 

. 4jjJI jji 4jl*i j4c.j jUkVI (jlc. 4Jl*i yii. (jjSj c»lijl£JI 

4j^AaJI <4jHJI Jc. ajAull £-a (JaxJI J 4j_jiaJI illlj u'«a all ^lijj J jjUaJI jl 

ft 

Bacillus subtilis LjajSJl j-o CjV j-& jl a_a.jj 4 411 ■ ■■ 4 _s^Ac. 04«i <UI 
J J^xJI (j 3 J^I; ;V ' jSjdl tyaya J_j s ' JojJJj JajlJI A. CCpivOt'tlttl jiaijl bi'i’i 
jl j broall jya Lij I 4 jl I.~xt[ jll ^)_£j A_ajj • Ji<-> Jl ^Lijl_j d)l_jjl 4 I ..,'| jja Ajjjj ijl_»jl 

JjAII l_$J JjLJI J ^ja J- ao II jjtSLl A In n all CjVjjdl 4isuJjj 4_a_AlJI <-ly} >11 ObbAnJI 

ft ft ft ft 

*jAlj jiaJI * a ’n' j jaju«u -j f^' I i^lij (jl Luojl ji«4l jus *j\ V] * <ajl&4l ^3 ^ .yl yyVI 

JUlyj iS. cepivorum CjI i ^ j_j J* * ■> djtjl ^ ^ ^_ill (J j a ill jI^a ^yeau jjiA4j 

jjolia _;Laaj*al ^_Lc- 4^ii9ll«ll ^ > •■ ~ 3 4jj_La]| t"'l ‘'IJl 4 -V >~i i 4jj4aJI 4^aj\jLoil jjSj 

* * y * 

J 4 >j J~i jjic. jjliil CjV> jJJ 4-bmlanaJI iljli!iLii.lj jjjj jl Lhojl jiu 

SjjjS vlili!)likl killlA jl ^ ^AV 4 Aui Jones & Pettit ja -iil • ^ jb-^a-l 

. R. solani jlnjjl jaa Anastomosis Jl CjLc-ja.> a j±j Gliotoxin SjU A-u^L.-JI J 
J Cjljj_>j wjli^j jjJi AjyLJI Jj 1 4 "ill ^Iil_>i ^1-^] ajjjjall jljJI jli 

« nr 

Aj^iaJl dlljlua-all Trljjj jV IjJaJj . Aj^XaJI AajImII J-LLi. j^ Ja*JI 4jjJ^JI CjljLiaJI 
jjjj jliii.VI LjjjJa jl i—ujijl Qa (_>*J3 lAjJliJI (J*al-^ AxVlJI (Jaljxib IJJaS jiiljJ 

i_jl ^ 4lu: Vidaver et al J-a>j .(>aaJI J jj j >11 jl^aill ^JLij J& 

jaljjc-j ejljjJI <C UUI A.j.a*\ «Ax-jjJl ja* ijlxVI i^A£- (jic- » , j jjj’iSiIl (jbja^l 

ft 

ujdiju Streptomyces sp., /?. solani . diLjiaiJ' Js“ oLiaJI ;jaL* jl. j>i.' 
# • * 

CjIjLaaII • (JftftJLLufcJl jIjIaV l ^ 

ft ft 

4_1uj Weinhold & Bowman a^j .4jjj_A^.VI ftj>dl jjbj Streptomyces sp. 



CjlJl 4 j jjail 


AnAll aLioaI! ajLb > _aU>'^il r- Y jljAiuiLi guH s^L^all L__)jj£ill (j! ) ^ 1 A 

*■ < 

• _)}* AiH Aa_uijl (j^aiiJLuUi ^jic. Aic. ij^dll (J_jj A ^ -■' >1 ^ \c. jaU LaAiC. . (_£jjj£j]' 

c * 

Howie & Sus- j£j A -&1 . AljAaJI AtajliLall ^talul J^uU AjAijll^)jjj (jl (JaAa-all j yA 

* t. * +* 

AAjljj (_jA»l ■» -v Vlj Ajjj-aVI -° lj A laJm ill 1 " )Lj_^mll (jx lj l3 £ (jl ^ ^ AY Aim low 

^CjLj^JaiU All i Vial 11 Ijj j. X ill ojAJLa jji L-jl * i<-\\ ^ — y roAalj Jiul: AjJj (Jixii£_yJjl£jl 

** * 

^ ajJj L^jl (jjaJl aLuo jL§ial ,ji Jjjj ^jjll jljJ' (jla bll a ^yk. »jUj . P. fluorescens 
.AuLukii Aijiil (ji l^.k L^uiJI aLJ^j Pythium ultimum jLill 

LjUujjyi Aic. llLiUa kAaLaxtall ClljlijjkVI ,ji JaAjj (_£jkl (_ \a\jC- lilliA 

Ljlk AlC- (Jaa-JI Jji ClbLirt,<aII iAA AlaA.^La (jfLaj^ LkAAc. i Aij ) ail ullljl^all ^Lijl (ji 

* S * 

Verticilli- jh.aU aLisaII Ajj^JI ^L»*.Y1 JiL Talaromyces flavus jli*a ^jj'il a! y, 
Iaa JfcUj (jj. A«£jta ^jjj] Trliij jjjJa qc. (Ajjjll JaaJI ^ urn clahliae 

Jj. u u.<a l ' jA ^jUll lAA jla ^cAalj (JSLljj ‘ (jJ.a.jjAj^ll (Jj3 2^ 

AjJLaII a^tiSlI <_£A (J*L»JI lAA AkJjj (_Jj_j_aJI jli ^yjLilljj t (_gj j -all Qc- 

^_r j- 1 \'*1 ' I I jlka jjij til] Jjlj jiiiJ Alull ^^3 Ja^^jV 1 ilI jjji 

yl ^ ^AV a \ .u Brown et al j£i ki illllS < ojll Aj^jj^JI ^ Aj^iaJl CibU^^I' 

t t 

Epicoccum pur- Ak^l^j Epicorazmes ijL# ajjILa Am*VI ^U^Vl 

c t. 

^ kllj ^yill ><ll oli^lak^l (ji tiljLk (jl (jSaj CiLikLall aii (jlj purascens 

. A el~i -v Jl CjIIajII jji Ajjkall CjljLaJI CjUS^ja rbjl 

jl^aSlI OUj] A£-j^XI j Jli ai7 »i)' -1 

t *■ 

jjAll CjUjI jji iJ.AAi.tl A3 tAjlaAul^JI sAA (j^ala-unA jl tAjkJl Ajjkl Ac.j^JJl £aIj (jj 

it <■ 

(jt» Aj_^Lall ^Ailjll jjl A-^j . Ajj j ^11 A^ajULJI (ji (_£j_j_all jl Aa ill Aj ^>jAJ jjl (jkoJ (_fAll 

t (■ 

(jj V. dcihlicic ^Jajd] aajsaII Aj_^-a^ll j»luiaVI Jjsj T. flavus jLsti Ajl-Jl ajaL^I ac-j^* 
5^l£ cu\£ T. harzianum jLill j>A a ah At. ciljila uiiLajilj jla tilllS . aaLuII ajjjII 

L-ijic.jjjVlj A t. a . Jl ^jljtoll CjLa. Alj 1 ■» 'J j l (Jurt. ill (ji-»Jl (jiaj-ja <— U .yj 

* * *" 

^ Jj-iil \Xt*£i tLix-jj-uj! aIajlLolaII B. subtilis Ujjj^jU 

Lai . c-j ' ttVI A-i.lj a__j^a (Ja-xA-itital) L—lJijSjUa (_5__Jaftll AjJuall (jta (jAe»jl (_f_jia^» (JStAj 


CiLill < a jlLJl 


JjJ jLj-j 4jL^| -Uj. n LuojI i djj 1 j "X ill lJuIc-jjIjVL A, a 'in*\\ cl il ^ *>lj 

. Jikali jl aa-^L^' Lj-i-al! jjdjJ (jSJj i JL>JI ^ Phomopsis sp. jkiJL bj~»]l 

t 

3J B. mycoides j B. cereus Ljli-* 3 * LA~J! ;aa*.j 3La tiiliS 

t t 

A g \' aU ddkSjJI 3] • (j«^b&jAll _jLa_u! ^yk ' ' 1 L 1 1 *' • -' * 3$]j < Jjla 

r t 

(j-k. R. solani jJaiJ! jk 3^*3 Lfjli L*J t B. subtil is 3* <Ajbll 4j_>AaJI ddbLaJL 
4 $ ji i'i jlj^* Scytalidium sp. j^a til *> ■» *" L_»kl * « n-&*j 3Uj^ 4 -Lj 
(jk <aVij k ~il AiUa'VLi jL>71 ^jk Pena carbonica -LJij ^illj LijaaJI djbLiaJL 
OsjLik oLk_^ ^k B. subtilis bj \ t^jH 4-e.j3-* ^ilj *-Ad,A ^Ibij 

. Monilinia fructicola jiailb bka'VI 3a JjijJi ^Ij ojl^aJil 

4b jmII 4b^*i*l ol bUall jt oLm£JI - 0 

*■ + < t 

ab .a 3I L _ s k 3_Jd 4 jjdll ^yi Aj_^ikl Cjbka-ull J»a LwIjaI LJjVI CjVjL^JI o.Lir-l 

L$J jl t -LjjajI ^yi Ajj >v-i «]l ijUlj 34 !°^ £-» A bj'b) -* 3 jSj L« klLc. 

% 

j 3<a *3 ~" - j_i CjLia^ 3& ■ 3^.aJl 3“* ^3 Vj t ijjlijijkill 4 L. J3 4 _c.jjju J ’ v i '' 

t 0 * 

4 _ 1 a£ Jal N i \ ^a . i ■'»«■» j I r- ijjj ^y]l 1 j j 3a kjjij T” * AaJ AJjoaJI kljl-ji ->iL' 

Akal jj t (3Jall ^yk LaAit) Chlorotetracycline kLa 3a Ljjc. 4_ikSll 3^ 

Cjljki^^U 3^i ■'Ljj j^ 3& J\\* • ,* X (jJIji. (jJk ijjLajS t « 3a JL*iLi3 

« ^ » 

^ 3 ^ -V ^2 <u3Li J j_i.l *2J j ^ CjbLi^aj ULjLu >JJ £ i«all ijLaSI t iJajSj 31 <AJ_}j£Lal! 

3a Jtk.-.y bjiJI aAC-LaJI ujb -hll Cjljl .>iail 3^9 (»k imij . < 1 jj j»3c. j ^IjkjSka 

4b^u l j ! a a-: -w ^ Ajk.j a 3^kjj Ljj'li amphiteric «■ ■■ * j *j ■v'l Cjbbvi*ll l ajjj 13^°^ 

# 

.Citrate ulaliu jl Cjlkjiil 

4 U 3 UII ^ Ub obUail j-ai OUT 3 a - w 

Siderophores jp JbLJI 

Olijl^U 4j_j-LaJI 4 .jl aJl ^3 Lbui 3^-k 4jj J ■>*! AjIaI a>»«all j_JX- uIiLaS Ij-a til'd* 

odLa LjIjA dljJl oAA j 5 SI 4 a ta .vll 4 _ijJl djldjlill Akoil^ fdrajl < 4 AjLill 



LLilnll (jJaljW 'LtjU-JI 


/jjj Cjlj (j-« A_a.jla. ClLSjja jj£. ®jLc. B.iLa]l si* -jL JjaII Oj^JJ^ 1 

<Jijj (*ila.lj.l^) jjj^jjl 03al£j (J j AjAii] Aillc. AAiiLa. l$J .j'—0 ^ ' a ^iij^. 
s_>J^S bAjU ^L »1 AjIa £ja (j^o AiAaII (J*«aJ jjic- BjAiul! (jj . Abj j-j£Jl Li^jJI Jj AjAaII 

A < * 

Ijjj iwuJj (jl t jiLaj ( -^>Li£j_<a jL 4 "n\i L« liiiiA . L-uiL]l ^ ijasaJI (jilSIS 

t A 

4'tAjjij (_£j_kl AA-iiA CjLjLS aIsacIjJ <~ajMu\ *■ a j ^.>U CjLj 1 £JI ^jjaaj L j 1 M 1 Uj h,\ 

t 

. CjLoJaaU L^L] Jal AjA^JI J*ja CjA^; 


^ilj LjjU i AjJ_ aJl A .>i< %'uo AouU ClL i_ij j)a ^ A..ViJ ajll Ijj jj£ jl\ jaIj LaJ ac. 


( Pyoverdine A./a-o a_yl l _y* a^jLII jjjAjU^LuJI . ?.L;.p .a j-i^a 

siderophore- J i L«.J.I i_ii£jjll aA.L Jiai mdl bLL«]I CjL tiiliujjjJl £_* -Ljjjj LaAic- 


‘ A ‘ * < 

Aj-aAl 4 ’ 1 1 A* Aiu Kloepper et al jA oLSjJI si* (J le- LtaJ ^jad ^ Jjl 

-L; lTi jjJ (Ja.Aj jjj3 jjJljUI jjl ^>£j lillA Aa-J fj 4 AjjA^li L-ajlLall ^ ^-^LijJ 

tit 

Gaeumanno- 4 Fusarium oxysporum CiLjLill qa JSJ f sp. ^Ijjl Jl<Lilj 
<±aS jj^ijjijLuill jV Ijkij .DRMO iPythium sp. t myces var. tritici 
olutSll Ujiljj *> '■ ■v"' L^_bLb (^blLj 4 I 4 J -L-n jjj jji-wjJyL>^ ^ ojaljiall ajajJI 

. Lij-oJ Lull)j A^>» j j-all 

4 <Jj_ill pH o^Lj ^-a Lo jjjI f~-j' ^jjia -a 'll (ji A ja£ jj>i ijj 

l It 

jiSl AijliLLallj Lijlill (ji LdLaij ojui jlSl ijjSL jj^jj^LJI J*a jjU ^iUlLj 

AJauil^j ^jhll Lj _> 4 -ill L^iiLu-a. Aao J-a-aSI CjlljK]l -jL Aii*J . A j .>> ^LaJI ^3 Ai« 

« 

; L^i* 4^jlluil Bid jjji_jjijluJI 

. jjl_jSjJ-i;Lii A^jja-all CjLjISII ~ ^ 

dilijlill Jji £yn Aa’IuII 4 jjjijjilLaJl (JLajtiuil b jjU _)J-C. Aiaj-iajall allljjlSlI — Y 

A It 

. 4 1^3AiiSjJl c.l_L3fc.^l jl ojLlrtJftjl 

-IJaiaJJ IjLSfca 4jUJv0a L-]Aa. Sji Cjb <XuJ CjUS^A Cllijllil ^llj 

* 

. sjLa^all ObjlSlI a L..,lj ' A Vi *11 LiL j-a (Jil 


ti ll l ilt (jdol ajjjaII <4jlL«2i 


ciUsiai l ^iAjCi *i i 1 ^jl fc J J ^3 f PjUl 4 1 iA' dld^A A-^a^jftjall dLjj!£il ^jaxj — £ 

£lUaH jjjijJ^jUl J Uaj - Lui l ^jlal ./iV Ada> aa!I dljjl£]l aifc <jl ^ ( oi ldaAi l 

. aildia'l dLulSkll AiadjJ 

: JJ$£JjJuLJl «uU,ftt oULJh*II 

* 

Jj ; k jji ijjj jjj-ijJ^uUil A A V)<11 4 iaj Lj_u£ill (jl .^-3. j — 1 

ijjHalL Pythium ultimum jLaJL aIaUaII Ajjil! ^ Ajjill ^km jja dljjL 
. jjj3A^Vull jit P. jluorescens a idu^11 bj-u^jl d'y^lu ^ 

c 

- j »l' j jjjSjjajlwl] a a.v>jajII dj l.ii a Vi 1 *\AA Aim Loper ^Jl*JI ia>j — T 

* a ^ 

. dLuVl frLui ^jiaill Jjl) Ajlij (ji La^a I Jjj 

( ak« a CjljjLi jj.^la <J^/lik PytfllUfJl jki3l kdid jjjjjjijtuilJ Adda!) ^Jki — V 

A 

Aj^.i.aJl a^jUa!! jji tJVij j\ jjjijjijLuilJ (^Slaj till . ajjjII ^ » j didjidl 

. (_£jdl AdjAA dlijl^J 

Erwinia caratovo- L^u£JI aid Pseudomonas dYbLi oj$kj jlduJl <jj -£ 
L>i<LJl dVblm aj^ii <_jdl Pseudobactin ^.*<31 jjsj^dUl ^jJ) <_£>j ra 

. domonas 

Jiu Pseudobactin toL#! 4 (_>»Lj ja j.i j >.ii Ujj 'i^iii j* A-j^-ddl dl^ikJl — o 

Fusari- jLill Ajoaa^I ajjI>»JI dl-uj ^e. j-uh I 4 ] ^d Pseudomonas Putida 
oi* did] dG <LiL-aVl dV^LJI 1 dni atm oxysporum f. sp. cucumerinum 

* c 

ajjajJI dlaLivtll j! ^a jLajVI (ji jjjj ji jjjSxj-ijLdl jrlij) —1 

. Gaeumannomyces graminis var. triticij^i& Ldul a >ua!1 

Volatile Substances djjtUa^LI CtLTjil-T 

Entrobacter j\ jSi . lj-u£ ajja^JI a»ajIIa1I ^ IajjIj l jjlkLJi d»L£>Jl ja jd J 
^ £ 

^j a i^^il s jjlc. liLaic-l dljiljJI t _ya\jj»')/ Aj_jxsdl AajUaII ^ a (JaIc- cloacae 



* * * 

djlj J.jaiU t jC-LjUij'i'l j xljl LLujIxLa IklA^J laAJJ 4 jjUJI IaA jl (JaxJI .Ay j . ojjUaAall 

. V. dahliae « /?. solani iPythium ultimum Ji« (AjjLaII 

« * 

4jC.j 3-* j* ajjliai/JI jljrfJl ktll i jl j£/»J AA<aL»A*ll j ji-ialiH jl ,>.yj 

j-aill -la-i-ij j^ill jjUxIaII (jx c.lj_a.l jl % t-yl (jJl E. cloacae 

Gas chrom- jla AhmAm.«ll j >Ja jl. aIua^]! <c.j jJl <_«lAaj L« aa& < j^°" 

t l 

. Ljj-al l$jl ^yic. CLiijc. jjjllj aI_^«1I baa j* <iuj Cuij atography 

* 

T. harzia- jkill j* ^Aii ^Ij Alkyl pyrones JL* '#jjlkLa a1j-» dliA jl _>£a 
jkill Iluj oli£>Jl eAA 4 peat soil mixture dmll ajjaII lajLa^l AAiLal Ait num 

. klillj ^ e. 4 _ s ^.Ujo Cjljjb kjiui l1)1a». 1 jw» AjlLclij A’. Solctttt 

t «■ 

Cllj AoAajI jlj-a jjC. sjUC- ajjlLlJI iAjIaSjdl u 1 ' “1AV < 1 uj Clay don u/ al j£a Ail 
* 

Fungi- jc. ajLiC- l$jL L^-iwaj AaIj . i_U*kl Objkill j-a AjA£- laj p"* (ji A_illc. aji 

^jjjjll Jj-aj L$jl (jAhj Iaa) Puramorphogens JajLS 1 <cAjjkiil -k-d static 
jlj-all jla lilliS .R. ccrealis j R. solani A^aLi. Cjlijkill (jiuul (jkill aMI nUll 

e t 

Ujljjl j£- 4 AAojjakl iljljjlSlI j-a ClljLlill AjUj (Ja.AJ jl LiAijI j£*aJ ajjUaAall 

• A^kjliJl IjAjjJukl dlljjiaS Jji jja 

: OjjUa*ll oLf jll |«Jbi 

* *■ * *■ * 

jLuil i^J jjjjjjjjI ” i- — T — \ 

: a jJIm ujLT ^11 oU^iadll ^1 

Boletus varigatus« T. harzianum iEntrobacter cloacae 

t 

jlaillj Phytophthora cinnamomi jlaill ^j >-'<•■' e_xuiu ^Lc Jjjliiyi jl a a,_> 

£ 

A_Aaj_*jJI ijLulSll aAA kj diL> ‘sjxll Lwaj c JajuJI ^ Fomes annosus 

. AjJu CiljjSjl] 


IV 



CjIiUI <_joiO jIajJ! 


Enzymes oL^jjjyi -r 

(JiJajJ! jJJ j jj ali i Ajjx^«a dlU Jauaj lajliall J OLajjiVI A-aALea jl 

^Vl j-bjj !Uui . Antibiosis jLbauilj Parasitism ^ ^ 1 ^jlHI 

* 

jji jij-AJ ..^b jl jj Ai i JOi-all jjH]l A(j3sj_aH jjl£ll A jla. -L-s -.U 

( e 

J^Ju jl jfLaJ OLwjjVI (jim-J L]L* . jjJjJI ^Lbabltj ^jlaiJI jjilcuil 'i jt« c- 

^1) Talaromyces flavus j* Tfl ^jjJi .Lia <jjyJI 3lo»ll ajL.& J 
Jyj JoL (P. vermiculcitum La llLcj Penicillium dangeardii 

OSjJo ^3 (jJaUaill ^ji Ji d l JJ| til jy3 ^_a3j] *r l aSjl a "'. \f-j 4 jLajaLllI ^3 J ,L '"'JJ °H 

(Jiiali l^jt T flavus {ja d!a . jljs] uLoo&l <^Ujj 

*■ « * 

Rhizoc- Jiu jjOi A_OjA<a oLoti JL (Jilvn VI jLall jl t—a i V. dahHue jjic- 

lllj Jj AiLbaVLi .JJI J Qj-> T. flavus jLiil >uju .Sclerotinia j tonia 

t 

jj-3 V. dahliae Jaill aj j ajj^jJI Jii ^Vi JiLj 1 _liy* 3L.aH Jail IL* jli 

l»Lii^.V! Jil ^jll <(_ii_JI li* Ajiai J aJjVI bjVjL»^!l ^li-i ^ . ajJIj Ja*H j m Ji 

^Jl I AujIjJjJlIIj Ajjl a ill ole Ij-^V I jj J a3l AjaLiil a-lii A-C.J_uj IJaJ Ajj-*_aJI 

. AjlIjJ <J~a3 Jl (j3jj 

* * 

Jc-Loll CilauLi jC- LajU T. flaVUS jKall (_$j-)aJI JaLUl Q jfL jl Je t %,JI j* 

( t 

jl ji*J iaLijJI lii jl i-jjliiil LeAiC- ^IjiaVI lift _>i3 aUj 4jc.liill BjL» ^_4 ^j-wjjVl 

t t 

jL Jjill Jl (jjl (jiil ujtiuiVI j] .Jc-Uill 3 J jAJ jLajVi ajlc.1 (Jjja jc- i a3i3 3l*J 

* i 

lilA i ■■' i jjJSjlol JLc- (j —■ a S 1 j Jc-Li_u t_ j,jALlijl jj n^iVI el_>J»l 

« t e 

^ i - <1 j_J ys J&Li-iJl 11* U jlj < Glucose oxidase (a jJ) All *_j_S_>_-3I 

4 ^ * 

jl jjijLJI jl. LilLu jJUl (jOjA^I jJlili ajj- > ~> - l l ^Iul^VI Jil u>^Lj 1 j^>-jj ^j g l l 
LaJuj iljyill J tjxbual! Ajya^aJI ^LoiaVI JiAjV t aJj_L«j VLS j^ljlaJl a3 >a i l ^ajjj 

‘k j \m d Aj I'l b lj-v VI 3l*3£*l 1 J '^ ^ tiy Aiftl^yail A 3 L 0 VI 

^ > ■■X I lOlboJ ^3 La Ajli lilJl LiLbaVlj . Lj-ill J AjjjoJI j al j > 11 ALlill JaftSJ 
JUL, . Ajjjll J Ajj^aJI ^Laa.VI JjIV AjIs Ajjlc. oljiijli aia-jl jia-jj^JI 

^ f 

jj jl-s.l l j' *i '.ji l jj3 ji^J 4 Ajjiail LajHall ai* ^^3 VlL AjL (j jJ~>1 I j bVa - ll I jU 

. t-jjLaaJI J 33-aJ 



CjAaJ T. flavus ^)l*fc ft]! A ]n <^1_^J /?. SO I (Mil j^flll ^ic. JfclajJI ^jl ^jicuJl 

lactob- ^5 jjjJI ^Uojall £j\ . .LbmSl (Jjj3 L- iuu i 4 JijS jlaJl -i>^J ^ IjiiS 

* 

. (jja.jjJJ4JI aauiSI (_3_ji ^Joiul^j Aij^jju as acillin 
Poison Substances 

<*-al_a.j CjLiU a-Li SaI* ^ G. virens jiaill * a^bail Viridiol Jl a.ila jj 

Viridin _ll oaLa jl '■ ^ «aajj . 1_ilduc.'Vl ^axd ^.*1 ■*. » j l Ji<< 3! a<all CjULu 

^yll _«Jl d>« t AjJJ 'A Ij Aj^laS Ala —ix -° (jillj t(_3jUdl J^ill Ala^l^J * ^.V'dl 

Bacil- Ljj'i< >,\1 AyVajbfl H AjjlAai* jjjlii idlllA . Idld a^LJI Viridiol 

St t 

l> a_* i.lall v idc.jjjVli A_4i*JI j-jljJl CiUJilj <jl ^A<3 aAuj Baker et at j£a . lus sp. 

£cJjJI (j-^J c JaW (j-2 (Jj-ill Ia_oo eJu-l j^ -4 A_aj B. Subtilis Ljj.j-VyiU ^a iAj^ j- 6 " o-* 

. ^j«aa .-v ^1 ^AjJj CjLuII ^Ic- 1 jLa« I.A-ijI (jjfb 4 oA-aalj a] j-c- ^j-a Aj_a.L»ll 

* 

CiIj-lSjjj jjJl AjIjaLI a^L> Bacillus Ijj..j i^ill a j, Aaul ^uljj “1 —° tdliA jLs JaLJIjj 

<jj j *>11 obi irtJl (jl Aim Gregory f / ai j-fib aIIa ^j*a jjiu_ai]l ^c.. axx*—& 

t c t 

. ^^1 CiIjaLI jljAol ajI t_LLaAV Bacillus sp. , Streptomyces j* a A^a-UI 

e t t 

CjUjV ji .r-wi jjjlj CjIa ^jial]l k _uajb'l ^jAix.i jL Ajij ^yill jJjLftjll ' tilllA 

c t 

Chaetoinium cupreuin jJaiU jiaiJI bejj-a CjUJ-Ij ^ kblaJI jAjVI (j! - jjbJI 

(j] . Lj-^dl (Jjb JIjAJ CjLA] LuajlJ 4 A ■'■^ j * dl oLljiaiJi (j-a AjJLC- jaj r-i l Ti 

t « 

a^.j Penicillium j Fusarium 4 Aspergillus 4 T. viride j-# ^ L pajVI 

LLl»j L->jijk.j aLoII 4 1 j*aJI 4 Cjiill jjj j CildJ a* U£ L>» U-“kaA 

Biosurfactants CjI jQ'bt* -0 

:ao* fla 

^aj^Ldl tliAiil 4. uu l^jU Ci3 JX. 4 A j-aki.i' CjIj^Im lilljA 

tdlij^Ja<11 (j*a lAA . Aji_liA!l AxaJ! CjUjISJI ^jaj Jll-Aaill l j-a IaAj 4 iJ jJI 

obLJi A j.v L,„H jjlc- (jill LjjjjSjII ojijijj 4 AjjA^JI ^ulJ aJLj (j^^aij-a 

-- 



i llnu jjjli tAjjliili Ajia^>Aall Jlua Aailc. ecliSj jJ^uLuiU ‘*''jQ ^ aiA . <tulaJl ^ 

. aju.l£i CiULoj 

i A jl'l $ 11 jfcjjlA_£^> j.j jLijjlj j^llajV jjfc *L»ll -ij-a-j (j] 

i Rhnmnolipids jjjjj •*'! ^ II ^ ^a11 j 1>lj jj > > j■v Jxa Cx^i 

<Ua A_ja£ JSj_a.j lllAa-J jjlll l j'iIj.^-!' JlXij jLajul \c.^yn ^ iu^i j g l. Jl li&j 

t 

ji Jii «^ij-aJl JL^jj Cj^ jjJI (J 2 }j Iaaj t Rhamnolipids J jjS jj ^ A_il£ ,j£]j 

M 

LjjjSjII (Ji 3 ^-vlniill j^LoH Iaa JLmOuiI ^jl.CiLill a -^auil 

. AjjLuSII iIi'jluaII JLaxlujl JiL jl j^aJj Aj_jj*JI <ajlL«i) ^ J^ilc. 

:4m« 9jJLt «uLtfVt jjj -1 

( / 

Xudl I^A (ji (ililuli AXajji-s CjLrJoiI A_ua^il j»jjl_>aJI jx i&jj 1 IV tilliA 

* t 

Aj-il^l tlgjllA. ajjJ ,ji fklc. jjla liljiij Ijjl V] kAilia^a i_U jj £fU 

« 

A j) 1A A_x^jj_i, jjUl liJfcj i jj 1aj-u jl J_ilj Jaj*u Cjlj A-£jt'u A_iLaJI 

i « 

^ jl Vesicle (AjLlx jl) Al*aj_A ^ La) A_uj_gJI ^ij-aJl qj&Z t Zoospore 

ajjk Aj^Lj (_j- 3 Ajc-jVi aiA jx l^s^Uajt Ajj^jla -_kiiijj . Sporangium 

aAc. (jlj (3 jISj aac- jx > al '^,'1 jj-a ajjii (lSJ ‘ C5“^ ‘ C>* 

. Udwlldl (JjlaJi ui J ^udi 4 C 1 U.L 1 

t 

^jC- ^ij) \ nl aH flLlA ftjjjj aj jA_jjl (jSj jjj ^kllaAlVI ^ J ^ l i 9 * 

Ai^)*-a i ^pa^cll 4^ajULJ Aj.aAVI . (JjUJI ^a Ajjjla (jSLal ijl^Jj jLuiil] 

* t 

jljJal <-i_Lj (jC. L ^ ^ j j>^la3l 11 aJ ( tj5 jaj^lj ^LiJu j-i-4j l aUTl A jVl^Jl <-ajJJaII ^j! 

.^jlk )Ia^. I^Ia JSJ v (JjBJlII aUiJi 

« * * 

.’jjA <Ajja^il qC. lie (jill aJ*Xall ^a! (j* 

* 

Plasmopara viticola qc. L_u*li ^ jjjJt-jli ^iaUili (_pal>»l - > 

* 

Pythium sp. Al.inn«li ^ujjl JajLui — V 

t- 

Phytophthora sp. <jc- AouaiJl Aailll (j^i>»l -V 1 




<ajLLs1I ■ -.l-'^VI Acljj (JiU t(_pa Ja^/I bIA A-ajliLd aiJAC. OiAj£lj CjjJaJ 

* * * * 

Jla. Aj| Jc.j . AjjAa IjAkjj AjjIajS jl AajLjJiS Aalii^a AajUa , \ Ja Jl«»jml 111 < la»j (jl 

0 « 

AjjUj 3I dll 'l J J<dl (Jl A*"iitfl IjJ lLlIA £ AjJIji_ 3 , <j Jail JlSI A 'jL.a\l lIjIaj-LoII JI »»*' ml (jli 

tilliA (jLS ^ ^ A * Aja (j5j ‘i_U*ll Jc- (_><aljl L AajUaI ^ AAO Aja AjaL^JI 

£ Jlj_a. cJliA (jlS ^ 1 ^ £ Aja J . (julxill L$_n£jj J (Jk.ll Ajjiaiil I- illi i i'll (j^o '/. I o 

0 C 

JIjaJI (jf. Akilill (_JjaVI A-ajlU A_Jai dll lu a U-LllSj v-Sjaij JLjaI jVjJ (jjj^lj 

. AajJ^JI 


* 

Alfl ^ 1 A jl 4 Ajlfl a dlVvLul t * tJ La AjjJfai&jl <n1j1»1JllJ| jLftJt-Lul <6 \ i J ( A_4 

A 

s!a < Synthetic surfactants Axc-ll^all ^LJI CiljJa* JLaIaI Jl (jjl 11 a n->ly; Jl 

* 

a_‘i_i-JI ol a ,e-t Jj-^j (jl (jixu jJlj t Amphiphatic >">1 \ija ij a a.j % luJI CiIjJ»aI1 

t 

. J_jl /jj-iB A jjrJo (jc- JiajI 1 "'C' j| J^aH (J aIjLuII 


j£-U*aJI A*acia*JI Ol j J utl ; <UiJJI Jl _Jl iUjliiu -imJ 


t 0 

<iL!jj t HA* a_Uu Tomlinson & Faithful IaA aJjJjJI ai& Jl ~.~'...l li> ^ Jjl 
jlj-aJI aIxmIjj (jujj_ill Jlajj uia iBig vein (^Aj^^jill (_JJI L ya j >^» La^AaIjj He. 
hJI JLuiiujI j*j (^jaII AajILc Uia.V viua. Olpidium brassica jlaill AuJ 

. LiiLiLull Jc. a_ ijj Jllill JjUoll Jc. fBavistin BASFJ Benzimidazole ^Jail I 

JjljJl lua JLa_A JaluJ Aj (jjaill JluaII i 1 j£Jj J J-aLall ajJI (jl >^113 Aaj (jAU AJj 

4 j-^ U..i 1 ~ 1 J 3 1*»■» (j;_^kj i_u£_jl lliAj Olpidium JislI a.iia gU 

t e t 

|J£ A, git A 4 A j -^Uni JIaaII ^>jjUI i.lu fil (_£J-^I dlluiljA CijJa (AHA AaJ 

:Ji* i(jujjill JaLill Jaall AAa Ja*j 

Manoxol 0/T t Marasperse CB < Sodium lauryl sulfate = Anionik - i 
Ethylan CPX t Spreadite, Triton xlOO = Nonionik-Y 
Cetrimide^ Deciquam222i Hyamine 1622 = Cationic -T 



CjLill AjjojvII 


AaijJjS Jalj-al Juia OLaxiuil 4(jiijji]l Jab jkill AdjlLa ^yi t -.lj 4 U.lt e^A ^laj A»j 

Olpidiwn Ja_sJl 4 j-> ..jjj Jajj aIIa jdll p' pj * J 1 » ^_^a) 

. radicale 


Jill t A_iJi^JI jd jjiiS Ilo 4 j-vU ,.,ll c'lljjLJ tJLmxml JJL 4 I \ ^AV <lw 

« c t 

P)7/(- jkill jd £-ljjl AjujY Ajj-lfrSl ^JjIjaII jjl AjjA]l jd jJAi -^J •‘•Lilnll jj Aa 

f 

ij J»Lil jJ-Ji L» .djju Ajc. btj-uu JIajj Pytophthora Jaill j_* ium 

J—4J ^yJj lilAj frl.ni nil AjjUi J frladll )La jl I * i j •* t ^ e.1 'i.--i'l 

-jajJ jjadll Uj . flj KSi ail J-IjiSU (OjdJ JaJill AtJdij a£jJI 

€ g * g g C 

J1 j -l»j . JojAdll (jjlSll ob-A oJj<i (ji jljiaVl (jlc- I^la JJs jjjIj a! jl a] 

* 

jLuJl ^yi Jjjji jLfc (jJjdl bajtid ^yi A-LfcVlirtll AjJaJl —J IjJadSI JldjuJ A *l dl 

. Phytophthora capsici t Pythium aphanidermatum ujLjLJI aiu^JI < Jiiillj 


t t 

(_)»aJI ^yi J^-aJl jLc A_djLLd ^yi aia_a. ^uLlj iJaC -1 Alaldd iIjLuiIj.1 JliA 

* * 

Jua jl LJjJ oIa frbjl ^yij iPlasmopara laclucaeradicis Jaiil jc. l. iwull 
jjj (bj-l^Jl tlij-aj Ja- 1 ‘ AjUI jtjIa Aj w-ijl ^uljj j_>4J LjfrJ^J 

g g 

frl-.a ail jLjil l.'j iul) A_JX-Lua]1 A-LaIouJI ajjadil jljdll Jjjlj A. \ idj jlj-all aii JJjL) 

t (Biosurfactants ajjjJI AaLJI oljJJl al_Jl ai* Cuw aij 

^ 'ajj£u 


Biosurfactants ^rh»J) ol^ 4 It 

jd ^-1jjl Ajaulj4 JJJJj (jji-d pj\ J t Ij pj> (_£ <) ) %1 1 ^iaJl J $Li « JJ 

c f * 

tjjA Alja*ii w'tTi ill j_juliiVl Ja . Aiujjl AoJi t* ill'll]I 

Arthrobacter , Bacillus , Pseudomonas , Corynebacterium , Rhodococcus 
Acinetobacter 

e g 

Torulopsis , Candida t _ 5 ^i AjJaill ^IiaVI Lai 

_-_I. — - —- VY 



■objil AjjjaJI 


(jjA. £-* L_fl_at ‘j_Lx .j»Lc. j [Jj-I . r-> ^ hm\I jj A ajl ^ %i“> mil J_gja*!l ^Lljl jj 

j* lAi-a. ■—ii q —ta AjjjaJI Vmill CjIJ gliall eAA j/i JJaSII jl a jJjjSLla 

VI tTrehaloselipid Jlj Surfactin Jlj Rhamnolipid Jl JL* uuSjill dLua. 

ukajill j* IajAa JUa jl V) i ^ ^ Y 1 ^ jVI jjlii jtualj jaa L$J jjjtail j! 

tl^la i<JjJaJI 4j%limll C-llj^la.*]| J*A jAmftil Cpulaj AS Alala^JI 
jjJ_y£ jAl i.tfi 4 “JaJjj AjUJI sA-^i (_gjA ail - J !•« - Jl 4jjA ail <aUJ 1 j J -a '^J 

. Petroleum hydrocarbons jjiJI oLj jjjSjjaaa Ji» ^Ua <db <i^Aac. 

L 

. £-jLtuJl IjjAiSJl Ji*aS J 1 AC-LuiaS AljJI oAA |»_jAj Y 

. LjJ-U^iH AAa ^ la All i* ilXnKj.* Js JajCLjU — V 

A„ ii \ 9All 4 ■ •»!! CjIajIUI jA A-autjll < A ■‘-»j .Jl SjlJu (. -fcxA •k'i (_£j_ 5 JaljuS Jajij — i 

. ClUljAaJlj CjUUJI A^a^ojalxll 

* 

• (jljjVI £_>!»«* jLwdul ^yi Cj1aaU*aS (Ja«AuA — o 

0 A 0 #» * f 

jji 1jjA i _adj jl j£«j lSUa! i jAUJI Jsjj ^ VUa IjjA AljJI aA^J jL l jilaal jl A*j —1 

0 

. jAUJI l j2 jl jAUJl 1 _^>Urf>'bal 

* f 

JSj CLuuaI ^yjll (J A 4jjia]l Ajtlri Jl CjlJ$ )n all ^ylc. (Au^.1 ^yjll uaLiIjaII jAaal a 

Pseudomonas <L-iljjii i ^jjj < Glycolipids j Rhamnolipids jj-s 

t 

oaLc- ^ tCjlj_^hi4i!l baaj iCiij-c ai Rhamnolipid J Jliil aja_& lAIUaj . sp. 
y «-iil j_^LaJI oLi^ll j^lo (J^Li A_jliJI jj jk baa jj-ij . 4 «.j i Lll ^ Anionic 

( L^-aaI oAjaa jjLj jjiuj Jjju ji jSajj tLate log and stationary phases (^auuJIj 

A 

Pseudomonas CjVXj ^ 1j±a£ a±j£i j>ij saUI #aa jl Ci±i aLIj . ^Ijc.>Ujjill 
^ jjA -d rhll jaa. i^IUaj rhlA < rhlB CillijJl l> jrjj dllA ^a ^ajjj aeruginosa 

. RhlR CiliujL>j 


vr 



Cjliill A_4 jUj411 


Rhamnolipids as Biocides jjJ^UAl jJ\ -j 


jjljJ j* LjI . % ajI jd tja-iljiAAljll oaLJ ^1j-c.jiL«jjSL]l u**a. »lu 

ft 

A_uJ jj a_ic . anionic mono and dirhamnolipids jaJ^ bjj jaJ lilp^Vl 

:AjjVI Ajjlnll A-dajAidl diLjiai]! j* J_£2 A_uA$Jl ^__ulIjaJl ^Ic. jlj—ail aA& JluIj 

Plasmopara lactucae i Phytophthora capsid 4 Pythium aphanidermatum 


j t aj!!^-jJI (jalLa.VI oaa j* a^ja.$JI (jii jjo Aic A_ii jjii -i-Ls t radicis 

t 

l_ is jj (jJj jjl i (_j» j o if *—0 (ye diljjJJ_>ii (_$j >a«ll (_$j j %ll ^ -tlimll 

t 

Ia^J jdSjjlt jl • 4-Ljij j* (Jil A_il£ll ^Ij-aJi dll 11 ft Vi <Jldlj ASjua. 


AaI j XaA 1^)31 t-dj_ja £\jjj A jO git jaajij-ail A-Lju 1 li .11 •>■ C. 1 a 1 «J 4 JLa> 'ill { .n m j] j 

ft ft ft ft 

(JjUl ajAjU ,^3 i_iuosl jl jjLuJ Ajl^iaAljJI ^lli jl jdi diVlaJl (jij 4 (Jj&xAulo1I 

ft 

^Ij-aJl jjlc ,\ a±x '\> diLi£jjJl aAA ^diu Ajl3j_LcJ 1 A jSjjK jail jl . Ad j j -aAljJ' 

. jjuoj^oll frlinill IAjj> il jd AutjJ^^ll IgJi_d»jLdJ AiJAgJl 


dllj-^Jbia dl_> A i •»-' 4 jA-jljiAJfcljll J cS^^j lAj-Sj jjLdl a^Jt ^jij A-jLdaVlj 

ft 

Trehalose lip- l$.'m jaJdiL£>* JiL» 4 ajja^JI _>all dn jjil aj>^ aj-lU.u 

ft ft 

^IjlJI jJiti L$i alj-JI si* jl Lipopetide j Sophorose lipid 4 id 

.(Ju» lf \>1 * * * jc- (Js Ijl 4 AjjA^JI 


: AA^Uill .ul 3 . U A I^41 AjIaT -Jfc 


AJ_^L& AuijLLa 1 “ I s — J !»] 4 (JjdJl jjuljj^ftlj jjAail ^ > Uiiill ^liiftll JLojLLuiI JqC- 

Aftlj .^jjljliJl JjIauJI ^ ajLdl aAjl A_aJil«ll LjU^JI Ailual AjU tdlVlaJi ^L ». > ^ aL»IS 

ft 

L p a iik Lu# 4 lilijjjjAj^ll dilAjjj (ji alajj ^adn idl jj_>2ll jl a*j loJ l 

ft ft * « 

jl difi Aij 4^Jaa. JJ aaLJl oAA jLl j-ljisVl j^l IaAj . (jJalj-»Vl A^sjLLa ^ £>#.t_ftSil 

: ojLJ! oAA **•''' jdiJjia (illift 

ft 

lljn'l - 2 d 1 . X j Ji |j* jl j-i-il j'<uA.1j11 j -* Viull LjjdSoll ^ ,no — ^ 

.AjIS AlaAWJl (j>yj Ajjlaidl 



CjUa 3 ! alV ■LajILJI 


* < 

[Ja» IaaII ^jjlAiJI (Jjla_all oAj_».^a (_jjll LjaLSjj XUjJiaaI^JI ~l~ -■ ~'J jl j£^ —Y 

* < 

^jSlj i aJjLuJl £}-a ^\ A-Sijj ^*1 ) ^ ^ V <iuj u ia. . A] A ^ ~' '.all LjjjjSjJ! joii! 

i _ ? Si l fJ jla. AJ1 11 a (jJI (_jAjJ ( _ J All i-ji-i—k*iVl j^i Aijj«—aj liUj ^yi kl j *' -v VI l ' '-vj 

* 

UjjASJI CjV >Lui maa jl) <.**i j "n \ ?lll£ , j^jaI! a1aI£ Ajjj-a. i-njLLx jjlc i-i 

OoJ ClLili AIojaaII CjlillSlI JSI A j J jU ^ajIjjJ] Oij'i_La jjJa*] AaijjLaAjl] A-allall 

j^ylt ajAliil ^jA 4 n» a i—ijjii oJaLull CjV!UI jli LjloA.1 . AlLail uijjlall j.) a y 
* 

oViL. j<->« 1 HIaA . i_ijjlajl sIa ill lull A_la jaaII ^ojI jaU ^jlLoll A-J^iaAljll jljil 

ajlaJl l tUrf-ill jjg-1 (JtAi, rcJail Jjio. jA Lgjlc. (Jao. olall A-d^iaAljIl 4 > Vull LjjjSJI 

9 

LijjASjJI #1a 4 AJjjll ^Iaai (jlc- aA j-3ja Ljjj£jll eAA 4^ 1 * j)E. ejlj^jl l,g j A AJJ) ^yiil 

p 

i _ J ^ajAj| wia^JI Pseudoperonospora cubensis jlail] 4 jja$JI ^IjaJl ^jlij jl 

c 

A_1oja 1I ill1 1 OaaII jl ^UaluiiV bjjjSLlil bIa j£llj 4iliLi£ji]l ^yi (j J_i2Jl 1I jlalul] 

* 

(ji ajlliJI AaaUI ,-jlim, Phytophthora infestansj laill Jl» JjUl jljoJI 1 $aj^j t _ s lil 

9 * P 

. |» ^ "l jA Jal 4^.jA (jlc. jaj (Jjuaal jjlc- AjJ.ljJl ^aJjljaJI Aj 3 jjjSj (^Ulj 4 (julaUail 

t- C 

Ala iu .ij II ( *jjIjaJI (_il3 jA ^ajLLq ("'lirt-n j! C lA-^j ^ 11V ^yOa> 4jlj (JjaII j^AJ 
i- JJaJj AajLLJI aAA jj^la jV lilllj 4 cja^aj ajla L^JjAo. ^Bjlall jA jujJj JuI^jaaIjII 

I1a A i4^i iSjJ Iaaj . lillj ^ylc. eAbj 4 AajJJ-* il (j-ajlLli aliij! i_uSjj ^yi ja«J CjjIa 

p t 

AajUa aJIL- Ajl j g 1 j 4 Alui \ 1 Ala 'JamIaJ Aoc-I u<-ill A \ 1 liull llljgVaall jl ^1Jll' i 

.Olpidium brassicae jLij! ^yi A«alk 1^1 


o jJb U g ^9 j-»ii jjlSJI ^Jju $jb 

t 

4 aI-A-> Al I ojAUa jjic- l '!« 3j jl 1 j "il-iml j-j jAajA-Jl jal£]l j Jn'i .aj jjla tlUl iAIUa 

'tjA L a jill sIAj . Aj^oail AajUaII ^aiu aali£ lalij 


Escape 

ajloll . U.« ^ '■ O 4 (Ji-aJI jjj y ®— ^ ® c^Ia im ) Ajjlll j^a AjjluJI <J jlill jl 

t t 

LyAj 4 jjJjSII AOalSI jjjlj jA Alia AojaI (jljiljj joaoiSVlj Aiic. SaLc. jj^lj 4AjjlajLll 



^^^OLilli ^ya\ lj-4 V ■*-4jii-*ii 

t 

jl A_iLaJ Cuts (.lj>ii A a 4 , lall CjUjISJI A-lS (jiLiljjJ J_LiS]l ^>*idl ;•] ^LoJlj 

* 

‘ 4. i i l-u a H a 1 a N-La Ti jl (jjj «.!\jmi < j*iil ,jic. (jjaJAxIl (jilSll oJAL» A>a_i«j . A iutiJaa <A±i]a 

& j 

(jlc. AjjAiLa *llll£j ClljjlSJl jLiaill j^a k-_l An. A 1 .lit <£iLLal ^ylc. 

A .J ~ai-»n JjAail Culs (\y *I 4AAa.l$J (^131 JjLlII Jjla. AilaXa (j* LjjS jl lajL lijljAa *.ljj]| 

oLull jjl^ j-mJUu (_^UI Phymatotrichum omnivorum jkill jjli LLu . XIxajc. ji 

Jjlc. aJljJkjja jl Ajjj gll jLaJI jl 4Aj j >-*>11 ^LuiiVI Ajjjl£i]| ecl^al ['ill; 

Ajjjl£i]l Cll \ i £Jill oIa (j_jSLj Jj Lall ^yi ^laiJI t _yAJ II) (j£3j (_y9 /_^a£. 

e t 

f - > 3 -va 1j (jV Aubli J-1SI (jj£l Ajlj ‘ AjjAj! gJriM) ^ja i_lJ|j«L<a,.^iaH LLL> ^ aAj-aj-a 

t * . " * * 

4 AjjA]I (jLaX.1 U^Aa, (jV jl»aJI 11 a ojAA* (jl . ajl.>i.ail (_£__>aVI iAjIajISJI Aixuil j4 

* 

A-il-Aaj jl AjX-IJ_ jjl JjA31 ijijia (j& ^>l»ill l.A$J Ajj-^aJl A^ajLiLall Aijjla L»i -Ti 4 till t 'j jl 

t f 

jliii 11 a JUiil A U N A y, j£J A_il (jALallil (jo n 1 ASj , AjjilJ Aj^ajJI llj>ail 

Lyda & Bur- ^ (JS Cuil ,<c._ynj L$jj^a jiao'll jjla. ajLoV ^ Uj-*c. 
^ * 

<i*uj ^UijV ^La^ia laLi jjaJ i 4^x.li3l «.ijij*<ill Ajjjill ^yi (jjij _A»*3I ^ V ^ nett 

t t 

IIAj (AjjiLsJI ^luL^VI IHjSj (jlc- 4n.y^lj jUll 11 a jj-a AjSJj tQjjjSJl Jjn^l ^yjij 

y t / 

. ^liVi'ill ^a LjjIa bAj*j jIaC-I ^ylc. Ajjjll ^ Lla. «.llill ^ylc. jAalJl J£-luU La 

a ik'ull ^yi (j-i) Jjaj iSclerotium rolfsiijLi}\ ^jU ijw Lm (jlc. 

(ja (—ijilli CjLLjJl f^L^j Alii jyJLiiLj t a^aAuLall Aj_j^ill ^yJj Ajjj3I (_>a a j-> L,„tl 

^ jVial l Iaa ?y\ m ja yj^. Ja « - 4 ^jl ^ ^ "tA Aim Nmr aaIj . ^Lls ^^£>1 t’ aj_ja]1 - -A -- 

* t 

\ j.a^l (jlLi A.i .a*) (J y^aj Xl£- 4^U1£j i/.T J) (j4A_-ij£VI A.Lmj Jj^aj AiX- Ja)\j 

(^iaLuIl jyi jlaiJl Ia^J ClLLiill AjL»a) ^»A& (jL (JjaII (jJlilLj . I * , * T jjJ] 

* * 

QjJJ^31 AJal£I ^yjij oLaj jiaill AiAjLi^aJ Lajlj 4 (yry ta^Vl Alai (JaJ AjjA 31 jlw Loal 

« 

. AajSaI! CjIojI^JI jjAJ jl Aaill ujjLujI j\A AjSjjK u’S AAxSaJI AoaJI Cjlulill qa ^jlj jA (_5l]l 

4 Ajjjjl ^yi <3 flij.nt (ilAaJ liiliA (jl LaAic- (j_j-»i AjLa. jiaiJI llA ^jAAJj 

*. *■ * 

Ajj >. -all A_al xa >1 lAll u) JjLij 4jlaiJI llA (jli dilA^ . (j>JjSII AJ-ulSI (jlL ®^ldjJ 

t c 

adiiiiV jl__>aAuilj Afiaj Ajjj ^yi A^ljii jjAll Ajjj^aJl »LoaVI (jl Aa.j . 4-iLlaJlj AJjio 
. ^jj1ja]I iAjLu £a»liJ i—lllaJI (jli (yJhlLj 4 C.xuj Uful A!La. Ajjj ^yi AaljH (yjll lillii Lalu 


VI 



^yi Aalall Ajjill *Ua1o ^yi ejAb (_fjj.VI cljlaill £* aICuII j* k-J _>$j jlaill Iaa jla jj) 

. ^Jaiail 

Ajj_ill (ji cLuVI ^yi Jlii Helmintlwsporium sativum jkiil jU <iiil£ 

JLaJI Ajji ^ juluVI JySji JaaaJ • (jj!jA jlu JJJai L^- - jjL-^ Aajlaj (jia. 

t 

aj>i»*JI aIj-JL aciII J VI jl* ‘ jjjLJI <j^ *>?■ a*.1j Jj 

« « 

jxt, ^yjaljVI j* jl£i A.) -a£j jjluVl 1 $aS jj&J4 AiLdAll AuaJ! OLi&l jd Auoilia jj£j 
j* A_Jlc A J ml 1 $ j A j_jS-U ^jJjl ^jCaljVI (jLj ^yiUlUj . Aj j ,'dt all a-iLall Lg_JI > tl /.flail 

A 

j* ajj^j jidl Iaa (jlj tJj-iJI j£*j^ tFungistasis ijiaijl Iaa jAi VijVi jJLiiVI 

. Ajjiil ^ jjluVl aALjj <_5 jjjJI ALdl 

ft ft t 

Fusarium nivale , T. cLjWII jl a->j oLdl ju» i_jjj$li <_Sj-=>-VI Ail*VI j*j 

Sclerotinia borealis jLiilj incarnate , Typhula idahoensis 
ojlj*. djA (_yic- ^bdil jljjV juS t 1 n.alj <dlA j* Jil j (* * *° ftjL>*“ Aa-J^ 

A 

aAl .>>.*11 Olu&il aa aL-CuII j* <_JJ_$J jl ^jki m'l ^y4J ^yilailjj s^dlll ClaJ A i'ni Vi-a 

ft A 

. i—ijjlail aAA Cau (Jajaj jl j dalujV ^ylil (jja.VI 
< * 

ftUI l^ui (Jlu ^ylll Ajjill jjiS 1 Ajjill is A Loll (_g j l m . tt l jjlu Cljlaiil (J-a*-! j! Caj 
J* -> "u V ajLia*ll CiUSlSll jjV i jl-jiilli jiLu Vj j-C3 ^jjIjjJI ,jli 1 Bars i o—) • (jx. 
AjjjJI ^yj ^Cu jl ^jial*4j Streptomyces scabies j kiil jl Loul .i-jjjkil sIa 

4j.-l U..'ll Aj jib,II ^yi jiuju jJaftll 11 a jl i-'ija (AlCxiil j* Ajj^ia ailAj AilaJI 

Al.uililj i_ijjiill A^jjuuoJ Ijiaj jllS (jl L^jS Aj*aljj V CxLaj Vjl - kail ^yjilj AAjijIlj 

. (jji,VI CjllilSil 

jc. dljj (AlCalil j* ‘ '_j jLa LilLc. t A_uL«II A j ^1 ■<. U1I cAiLjiaAil A i ,a\.IL Lai 

c c 

^yi (jjLJI ^cljll (JVtk < _yifi jlj ‘ jjy^VI A_LuU jjAalikjl 'jAaj LjjjAia (^Jjia 

I AC- ilA-a. Lju-a jjSL i_ijjiaJI aAA ^ Cl Ljiaill oAA aIAoJ jli ^yilllLj « AcaLaall Ajjill 

C * t 

AalcVU iCIjaLU AliLi]l AjjIj^II a-ljAVl ^ ja lij Ui.a-il jl j^*J CLjiaiJl oAA jl jc. 

C 

. Aldll j* (_yfS ^yillJLj ‘ AAj**JI fr l>VU 


vv 



CjLaJI <aj\12\ 


<] AjjjII jji AjiLill CjICsjaxII Aj^lill AjjjlSil! JjaVI Aj yu (j_^a£ll Jjia jl 
jxjji_^aJl Jla <jSlui cjLuSjj { _ jp i jJbill Jjla jli JIjJIjj . jLoiil y* 4_jj^ll lt* jj - 5 

£ f 0 

AjjjJI ClllllS JlS j -a jlCajJI jl A_ujlixli j* AjuAAJ kLaLoj l llm-«'l tA i ^ .-It Cllj 

Dry A—sLall ( *_ulj_a3l tj L* jyjj xerosporae Cilijlajill y* j j *» S dlliA . (_$j_aVI 

Helminthospori- <. Alt e maria i Aspergillus < Penicillium :cjlsjI»iJ! Jl* aspores 

Ijlxlj CjlL^ajl »1* t Ajjall (ji All^Jl CiljLnil J!)U. dljaCi jjillj Stemphylium i um 

* * 

dlliA 4 dll j y» (JmSjlII (jlc- . Ajjall ^ (jjlVl Cjljjl£ll jl <>>''11 jl Aanjlidl y» ‘ _ \p-oA 

Verticillium j Fusarium :oL^>Jaill Ji_* Gloiosporae A_*j] ^jjlj_a. £uj CjL>1bS 

ft 0 „ £ 

Icul ^j 4<j_>ill £* J_jJu (jillj Tuberculariaceae aIjIc. ,y> uljilj 

* < 

• AjjjJI <ji <_£>aVI CjllISlI £* A^aliJl jl alCaill y» cjj$j CjIUI ai^j 

Ajjll I—sl)_Jo9 laiA ^jjx-a 4ij> idiLijJaill ^ j-aillj CAiiVl j] 

^ hi 4 Fusarium solani f. sp. phaseoli jiaill Aj-u-a^ll ajjljaJ! bliai . jU=o 1 I j* 
ac-Lui T* — X • jli 4 dlla juu 4 Alla*!! eaUI ^>ijj a»j Cilc.La o— £ J^Ll AjjlJI <j3 ^&jjill 

jLi Jll.l.^ . aUlj-u>Lill A_ila JjljiaV A.-ij'iUI Aj_Jai]l Ja^jjjJI jjail <JjlS j_j£i 
jji La, i_jji Cjjn Thielaviopsis box; col a jkill .^A AjLalaJl Cibal jSJlj aj.ia_*^I 

t t 

liajlj)_^lui'}/l Lai . A^tlui X t J^ll^ <C-Lui X * (J]>Lx iJjlxll 

Xi jXsa jjiill i_Lu-ajj 4<x4lu! X-1 J^La. Ciuj LfJ'ii iPythium ultimumj kill ^ 

j -oil i A-C-^j-u ^j£- jlCodl (j^a 4_A 8 iSj a (jj^ jji'cJLlj iCjLil'VI Cju A-fcLui 

* * 

L&£ 4j aj llj CiLiiVl ajuj^JI aL^LLJl liA-u i Cibl.Ciall ( jS-i L»j 4 Cil-iiVlj 

6 £ 

;j-* j- ^ Vi j 4 —ij^J (jl jjSLw ACaj-axII ClLiSlSlI (jli 4 (_ 5 J_^VI CilijlSUl (jia*J ^ Jja_aJ 

. AX-JaiO A^luili 

iaii (jiijJI ‘ ^claui u^C- ajjA y a CD^ Ajjliil! CllCij-a-all y* dlliA 

Pseudo- Ij jy^.'l lj 4 ^jJJI LS It. Taphrina deformans jiaill Ji-a 4 Ai«t-a (_ijjla ClC 

P. j j>UI jjlc. P. mors-prunorum Jl* 4 CibLjall y» _>iA£ Jic. monas syrittgae 

£ 

1j jm< J Ij (jjiaSlI (jlc. Envinia umylovora bjllJl libels li^l Jj^ glycinea 
a j J*_aj a>a>_>ll 11* jli 4 C 1 JL 3 JI y* j j j^l LSji-?^' iaJuaJI (ji A, tumefaciens 


VA 





cHijAa, i ^ i* < **ij liA (Ijjju C UUI jlS jJ Iaa Jil ^jaajjoll A 0 r" Ulil ^_i^UaJI 

.jL^dl 

£ 

(jiblL'j . jLxall qa A 1 «-a j AjjLaII A % .a'lVl (Jjklj j_jA aJuull ^jjlSUI jjli i- 41 *^ ^ 

f * * 

V.O' o-^s Cy*~^ is*# o 1 >*Jl (jSlSll o^ J>*^ o^s 

. Al* £jaJ (jisa nVi'iJI qa 


Resistance 4 —•jU&l-T 

Cephalospori- ^jLill <_>^ ja2\ Jllll jA tS_>AlDI aAA <J lc A^aljll aIuVI (> 

sjl_^a_A jIj_a j-LlI (jjji (jc jL^a_jJI fjLLj (jSlSlI 11 a <jl lu-a. iHffl gramineum 

* 

JllV t^aill jjic. (Jilin ^Lc-jl! jlill 14 a (jl (jAu 1 ^"\A Alut . CiijLod»J 

* * * 

aIlu 1,-1.-- 11 ^ JjLuij AjI Vj > AJLiiJi Aj^Xi, Lalml Vj AjJLiLa. AjJliaLI 

^jlc. Ajjill Ua AjUj ^ J a w j JUlLlj tlgjlc. (JiLiJl ^aill jjllxn (jAiia jAaJI 

IAjjVI LliljjJasil La! . ^akjl (_Ju3 jliiujlj 

1 - Fusarium roseum f. sp. cerealis 

2- Cercosporella herpotrichoides 

3- Ophiobolus graminis 

4- Gaeumannomyces graminis var. tritici 

(J^AjaLj Jaiiajj 1 jllV'j Igjlc. (JiJaJJ A>ia'lVl j<a> (jl jj (j] ^axluiJ ^^-$3 

(-ili. Jiaj Alls C. gramineum jlill LI. l$J (jf-uH J1H4I (jt sjLill a^II 

A ^mWI »4 a t A-ia^jlaJl ajldlj jUI ^^3 AlljH Lu-ijljjll (JlaJ Vj ‘H AllfcjJI 
AjujIj Ajjj^ CiljLo-a £tli) J 14 a (jl . Aa4j 1L«11 Aj^jll dlLjjlaii *j *y ■» (jjl L ijLc. 

CjLLxmII aAA . (_£li1I jl a» Lull ^3 a QC. jl /i » "i ml jUu j_J jll 

l~ iljaUll ^xt AjjLLallj ( Aj^ia.1 _jla]l JlC-Lij j AilaJj Ajjia. 4 aajxll Ajj jH 

C 

Objlall aLu^Ijj l 4-jlr- cla-lll jjSLI J~h.a Ol^L^axJI isju Jj-^a ^ijjV 

t 

CjV>L*i 1I (jl (j;iA ^yi tlj-ill ^yi (Jiiil (jSJ X*J Jj fl.-ia 3—0 JjLik <J^j]l ^yi A^ft*_>jull 
(jj .CjI_^1u f— \ aJLa A^a-ajlall CjLljlil! lajlLa Ajjjll CiULciH A Vnall 





^Luj tjSlj i ^bti] 'Lia JAJC, 0>£i ‘LjJaII C-lbluaall Jjtj i_aiull iliV^LJi (ja !>l£ 

* 

C. gra- jbill (jl (jjjj IbA . 4 ja<j>a 1I (jujlj <JJj 1' (j-3 «.lijll {JJjj-** ‘L*->a 11 Ci'jL'^vali 

A « 

. bjjaJI CjbLaJl (3dLA* dF bibjLill <>jlL o' ^jLv.,j mineum 

* * 

O'j-s-a'yi jUjl Cj!Xaj l. u j^ij ^bli Ascochyta chrysanthemi jLiJI o\j tillb-S 

a 

Lj>ja OabbiM <.^lx»lbli jUjl CibLu (jgiJI Sclerotinia camelliae jLii\j 

a 

aA^Jj t 4 xj < 1 1 Cj!/lijll <J^!ILLa'j jLsjLLuii ^ t_ie.jj t(_£jj».VI 4_x»jii CjbjJaiil JLua 
. (JJaVI A_<ali«ll ClUilill ^uuSj bjxbl i-ibl.^-.H Jjjia (jc- <JUill LajlLJi jjlj Lbjbli 

(A. mellea) ^bj-aj]' jhil! ArmiUariella elegans j^\ o' 

lb* -.bjk. j Lo^jx- O^lj ( cLall O< Jj-aj c-Lb-iu aUax-^a <jj£i La.Iix. bU U~i ,jV' j ^ ' ..,' 

* * 

c^jiaJJj 0>^ ^-aS 1.1 ^ Xfl c-uiijjll IbiA i_baJ Qj> m^Vl O'® 4-f-mj O^i tcLuiiil 

^ISJS jlbiil .Qata. ^ iC-Lti 4ab.j bjji" bJja I^jILY LjjjI' oi* Jblbj . j*j]l 

A 

bajliall O® £jj jA (_yjL«M tlbiil JIjaj O' 'bfc • CjlaOii^ 0 Cfi" (j^o-*-®" 

. jlaill Ibi aJijAj<il 


— ^ A 

ji,i lx.jj tCibjlnill jyi f-1Ijjl CllhjA jiaj ^aJj !ja ^ JjAjali C-lli} u-iil Jguu lillbS 
^jjIjaJI Oj^j . bnjLL» 4_iajA<ll objibll Ijj o^ 

d * A 

AJUJ! ^ OliJ^jSll obi Qji IaWJ ‘ jl* LlSlc- t JjdJkli yrjaml ^jlc. j\ Ajjj]( ^ t“* it. i\Q Uj 

* A A 

* i' j- * V .KU ^j.’-ilj Oi oJ • bilib LiU. 4\ a'lll jji jl (JjI*]I <a_uul jji tL^J <oa j jaIII 

(ji <jxj Oj^ Leilj ‘ 0 d^ <ili*b Od^j t^jjjljjxa jLjll 

t A 

Lai i A < U^> mil j_iaJ) ^ <jjixall o^La <■._ tl wi; tillb Q ^ o' J«i* >1^1 (JA 

AbSlall CjUx^li o] .JkjAaVi jji] <J jj 0>4 bib. Ojbj bib (AJJaaJI ^Lok'yj <UuaIL 
ddJb jjlt AlLaVi J4-it tjj* . AJjLa bile. 0 j^ Jjl*" LUj £jl^ ‘ ^Lb" u* J ^ 0^ 


jb_ail a JL a J a Ii jaj.jA.lij ^wxll ^jk JA-bli ^jajbl uu 

A 

(JjLaJi jiA b m (jb. ^.iL Jj o' S^AJ OdO^® 4 " ^bSij t 


a Infill a CjUj^JI 

Phymatotrichum omrtivorum 


A 

jbjbill Oibiujj^ o' Jilj . jtiail' ^yS ijllx. ocliS tlilb Oj^* 


J - Stemphylium 2- Altemaria 3- Helminthosporium 



LllLlii V 


* t 

iiLLLll CjL^ijj£ll tJl3 jx jJiS’i lysis Jl*■ ~'H JiLa jjSbj ^.jjill ^ j Lx Lite 

t 

rjl * H - sativum jkaJl objxj^S jl xa.j xil . Fusarium j Glomerella objlaill 

CilijLjjjSlI jli c*llj j_« • AjjUl jjx.jxuil jx _Jl£I a.id JliJill 

* * 

JIa ill Ixa jl xaj ill . ajjUJ! 4jjj]I ^ ^bl fljuJ lK ill ^jlii ajLUI ciLijlail] jaLLili 

t c f 

Lxl. ol •) <nll jx !_$j "i ->a! 1 jjlc 4ix Electron - dense 4 » _'L» ^^lc. Ixxijix jj5L 

jSLxj JlttH AjiljUll CjbjlasJI bl^li. jJa (_yS aJjA._jxll ixjlixll ilxilb 

ji£l U jJa jji Heteropolysacchaiides ajj.i*ll a iliiall Cjbj^Jl^iyj u-uxu jj£ jl 

. jx^bxll ailx J ijaj] 4ix 

t 

‘ _ ■; ■ ■■; t Cibb>> all I j * j -d >4 ^ ^ 4 iLii'i A H-i-sbi ClibjlfllL jb Jj_Lll jSLxj 

* 

JJllj . (_5jlill jljaJl dibjfba xx (jj ^II il/axli JaJj 1 ILmJ jl l Aijjlij j Aulikll jl-la. ^ - n^j"> 

* t 

^Uaill jx iOlAiLU <laAx j Lx ejlx (_jl jb ) Alexander & Kno^Sj 

# t ^ t 

.t^xla-Vt lxl£ Ac.jj*a jl*j jl i , i■>j jl ^bjL jij*i jl ixaj 4c-ii ^^Ajlill 

(3i>^ j*" ‘(jj-^YI dlbllSlb jbtajll jx £-jljJ j! R. xnlnni jLltl 

4-bl.lill ^xobxll jC. K j «j ; ctijj" a iV-. ■ eJ_C- A,aLx <11 J-1C- AjjJill J^Li. jajjl ^lc. AjjXLx 
* ( 
n; . A jl ulull Vj 4<jj_jJ 1 ^ j jj—ill A_uljL»il jl_y«Il jjJc. jiujuj t(Jbbdl j< 4 _j^iLuiY1 

A 

XJa -C^jLLii i bmj j) jiej ^ill 1 XA 4 <j jL»j jJ-all iSj A ■■• Aj j_iJl ^ jWlI lift CjLLjA 
XJa AaajJj j A_ajb^a _jlalll Iji jb (Jjjll jSbj tillejb^tll dlbllSJI 
jl j_jl Lg lc- Jj 4 _uoY XAj i Cjljl .V-i a jx ajjbj lx Xmi| jjjkYl ojbxixll Cjbjl£ll 

. <jlill ji-la. bLoyu 

Tolerance Jom -a-"!! -r 

t ^jjbill JjUIIj (jJa^xxll jll£ll jjj (Jxt’ill (Jix 4 ajl Xalxll CjljjlSkll jx JxAxll jiki 

^aajj AjlxaYl aJA Jxifc'n <iSlj 4<jLa^U 4jLU 11 <Jxl£ jjSj jp^li j^^^ jl l-^J 

^UxS j 4 IIL 4 CjLixSj ^lilll ^Lijl jl . 4j (JaL (_ 5 jll j__>*^ 3 ll jx ‘b-A aliall (ji 

^jjajxxll jjlSlI (Jx -. jj 1 x ^ j Lilli jliijjUl IxA 4 jjbdl jljLkJ Cjljx JJjC- ajbj 

.(jJAYl CjlijlSlI ibiaj 


Cjliil! t _^a[[>*V A^jliJi 

CjL^ jtLu] (ji jaJu (bUu fjJjljjiil') 4jjjil ,ji (>lSil (jjLjJl jiaj-JI d^' ui 

( ( f 

(*.jJjlj^jiJi £-[>jl d**-? jjl AJbj 4 (_$jA.V 1 Cjlijliil jLlaj d 4 ^C.jJI (jit 4 C Ulil da JjjjS 
jl t Y * — \ o 4 u tljl 1 4 j ^ U ...11 4 »i UII f ljft /jjISj a 11 a.j Y * • * — ^ * * * 

dllj i "' l Jil l 4_ijjja ^ JSJ pl*\ *iLa<ui Cjll 4 j__jjJi jji 4 jjjI£j llij "l®* (j_5^ ' *'' 

(_jjj)j AiijUl ujLill dd^l d -4 ajjjSJI ujLl*S1I ^jJI AiL^yb ^lilll 11 a ■ »l ■» v ^>L 3 

Fungis- (jS 5J^s._^»ll 4jjJalll CjUaAall (jl . aIjIa CjUaSj ^jlSll A^l_jj Jl 

> '> » ij > ~) . u j a_Lo l "l*— V* (jSilj t ijj a ^ ^ £ Lilli lijk d* 4 Uj_a» dm ;>~i tasis 

) j lyse Jlaj L$J <"),\ %j 4_uliil 4-J n'lll oIa d- 4 0 UV« j . (JjLmJl jjAa CLlljljiV 
La <J£ d»ij (jfl jcajj eAaaj °* jjllj^J <jaUll Aailllj t4_jA^a^l£ (jJj JjaOJ 

. jLqJ (ja 

_^aVli 4 (ftlj^Jl Jji l^jLlUax fjjl aIjaa^bIIJ (.Ij^il Jji AialSil 4 lan lib Lai 

t 

(Jll lSJ"' 1 £"j-a-andl <ji ^LaoVl CjIaaV A-ajliUl | »_ijlj-dl J.J.C. jjli 4 LiA t al"\ S.j 

(ji AjL^aVl tlllA^,y 4_naj!lUl i j \1aJ£j 4 4jjjII (ji AinalSlI (ji>lj_mVlj CljjjjLa 11] IjJlAJS 
<-ajjjjk bli-a. 4_j_uLaJ! c.lj^.Vl jji 4jLaoVl CjIa^V A^ajl^Ul lillj ^ Jal (jjSl 

• Lj'jj 1 ^' ls* ^jL-aVI C)La.y / 6*-V IaaAc. l.l^all OL>La Q ,a iAilj 

Ajlil^JLklj CjLjLua] »< 4 ■>■ J jjSkl (_pa_j^all jjjlill ^Lal 4_^LLall 4_i^_^)ill Cjj_l£ 1 
* 

CiLjLSlI ^ijlijj 3j (jl ^jja_j -a .a l l (jjlSJl 11 a ll-il ml 1 «K 4 ^jLu 11 JjLmll flJjjSTl <a 

Ly lc- ojjla ^ Lilli tl)lia.j CiilS 111 V] IIAj 4 (_5JA.V1 sjLAa-all 

,(_^jAc diligkj jLajll y<af. dJjS3 

Hyperparasitism = Mycoparasitism 

:0a I a« 

Mycopara- ^jLill Jikill ls a .uu SjAUall sIa ^Ls j^I jld ji »3 dii»JJ Laaic. 
jkill J\ Ika.V Uaic. ^ <io. Weindling ^1*11 jA ijAllall a 1a (_Lij£l d* . site 

t. 

ajjjJI (jfl Alml^ll oljjlaiJl d 4 u^ - u' C&*} ‘ Trichoderma lignorum 


AY 



CA±il\ 


(JjjjJa (j£- (AjjJill i ji AX^j^aII CjLjlia 11 A_ajLLa (j^A^ll (jA AjI £_)islJ 4 <J-ajca1I 

CjlXJ- uiaI <jj^jJI AajIUI aj&3 (jli (jiLlILj . JilaJjJI liA ^ja J j ; ^ jliLaj 'Ljj_j]I Xj jj 

lx$i Aji_a.iUI CjIjXuiS! ^ . aJjiJI tiHj jji CiAIj i^jjJaill aLaIjJ AjjLuII ^_}ialj^aVl 

(_ 30 j]al]l II lift ^jlc. Cjlajlj AauIj. 3 IgjJ 1 "'■»■ i <lui 'll 

4_JijLa-lJl (ji aj-j£!lj (jolj “Obli jljL£.L (JljjV ejJkUal) aXgl Ja -‘■'I ^ jjIajJI 

. AjIaxaII 

:l$ia Vl jUa il i“ il ij^jj j_jj!~aU _'aU-' .Jl > Jo a Ac- lilljA 

: o^ mL 4 Lu^Jl jZ&\ -l 

t 

CjXkj LaS 4 Uj-jjl alA JXb jXuj jJaijl Li-iA t \ >lXi <jl JaU'i .Jl j^Aj 

Didymella exi- jiaiJlj Phycomycete AxUUI CjLjLil! ja jjiS ^ /?. solanijhi^ 
Mycena cilri- j G. graminis tritici ^*111 ^ ^Ul ■ _ ■; ■■ * jkill ^ tialis 

jLill) aLLc. iXLj-La-A ^jLc. JikLoSI jJUiJl c 5 X«jj ^LaJlij iMucor jLAl\ ^ color 

. Ajlc. ^-laLj JikLall 

: JjUll jjaiJt Ji tall LL& -T 

CiVLaJl (J>»« 1 4 (JjLxil jl-° li j * -a J!_5_ik, jJaU"'Jl jJ-> aii CjLLiA L_iilj jl (j^AJ 

jioill M 4 " 1 "I -Lj li* • (jljJXl ■ t ^->A l ULjjJJ Ajlc. (JsJaloll jl»i]l o’lij $J j ljXi.1 i“l *1 *kj 

jIa xUuJjJ jj_ij JikLall jLill jLi aJ!— aJl aoA 1 Trichoderma viride 

i S- It- 

^jl ajUlcuA jl_ya (jl jl iAjic- (jA^aJ^all jiaflJl ^^3 ^jjlj <ulU11 

Cual 4 vl j^UaJ ^>]afiil ^ji jl . Cik.1 J <1 v.^ 1 j xdJ jl A jlc> (Jflj-a.La'1 ,1a) 1 ^ 

jLiJl JjSj ULlaI .Didymella exitialis ^ La£ \Ac* JikLall ^ai ^ Aula_J 

. A jlr. JilaiJl ^)laill I&JA ^3 hclUStOriH Iam 

jjA Jjli i AajLuJ! 4Xoj-*aH CiLui^ll Jjalajj CiUjiaill (ja ajdiS <ILal tilloA 

t « 

aii JIajLL u iI (jl VI iAj_jJj»JI <AjlJLall (^3 <ll.Aa Uul 4 a.1 ^.i AjsIj AaiIjJ) (_jalikVI ollA 
:<jjVI 4 Aim>U lilijj l±Lmj (JJa “uLuJI <jjav1I <ajILJI O^UJallAl' 



i ^jj) i ^Jl 4-AjL&-*Ii ^>all lIj >LilsLLail (jL«JLX*iil ^3 4^ 1 . -•% "i A l 4i j • A vi |A) — ^ 

. JL^Jl ^-j_^j ^jiiUicaj i fljlK'jj j-lil]i jilx^^i c * ^Ujj| U.1H ^ 

l>ll£il AjjjjII <_ij^)lall 4-aaliLa ilia, AjjjaJI i-ajlLall jh-Iaj 4 '*“'' jl — Y 

• Jjtm Iflljailla 

i—iAgJ! AaAAJ j i - '-'j JLa*iui! ij#j'>UI AiiijJI <*_ij__)Ia]l ils — T 

. ^'aL.~Jil w 'IaAJ— jl ^\A 

• Aalc- lS^I jl*aU >la (^Aj»j i—iwa i_ijjiaj AjLuJI A3_ < >iia 1I iJa ■ i 

.Igj {£*& J-«lj*JI a j&j ijjill <_yi Aj^ail Cjljjjuli jlj-ti.xil — o 

:J jJaiJI Jilaal ^ aUjUUI Ai>ill ^Up>VI 

Trichoderma Species - \ 

l^-iS^Lc- il ua (j-» Ajilj i-uiljJ CluijJ J3 LojjJjSjjj ^jjaill ^1_jjl ^jli \juLu Uj£j La£ 

p *■ 

Ij-isLia] Aic ijjjalt A-»jlLail ^ Iaa ijJlc at-lifL oAA (JajaluU Ajj-iaJi A-ajUalli 

t t 

aAA !_)^a -t u (jSJj t AAalajJI Cib^a]! ^ 4 jj 3 (jj^J <X.ljjl! Oic- jl i A a-L» a Ajjj 

t 

Jjlil-a a-iLaj Jlaii Ajjj jja i> AiC Ail Aaj AiJj . A Ajjill LfrH.aii1x.il Oic- atUSJI 

T. haniamm jLil\ j-a CjLiS^ lillj a*j l^jlaU-a <jL&a X • • i-^ait tOjUjoj 

Jajixi (jiaja ^Laa ^yi Aj_jjatjaj i_Jlc. a^li£ dlllA < jla^A ^ 0 * * 4-1m>.),i 

* * 

<.. t)» .V-i jJaA.1 I^A (j)l . R- SolilHl til jj£- oamXall jXaJI ^ t-jjalLall CjljjLJI 

t 

(j m)2 _^all ^a ^ 4 " 1 J ■* *'1 i 4 ° .^11 a-lA ^ylc- ‘ tl» "'ll (j£^al '<■> i AjJ-iill ^yi i_u_SLLoll 

Ja-J l L^jjUal Ale Ciliull eiAj « ajaaiall Llil«j3ljA]| CjIjIaj lIi! j i-jJJ jj-a ejLu-iaj 
AlxLaua l l aAA t jl ,1^A / ^J»-£ \ 1 * i I * • — V • aX«J ^yjljj-iaJi (J^ilLj A.1.C.I jj Aju 

t. 

4 Sclerotium volfsii jlaill (jc. t_U*ALail (jlajxall iu-ajlia ^ Aj_^j*aj a. 1 ) A njloj C lkc-1 

* 

aj^iII Jl <_*Laall T. harzianum ^ ^UUI Aj-aS jjj <u£c* ii!^ dliA jjl aSj 

) * — \ I j»l_^ Y Jjjtaj R. solani l^lj >_iUaall 4 j* (JjAaj 

.Ajalajll U^*-all ^_yi ^ 0 (Jaju jUSa^IjC- 1* X (\Y—i,oJ Aj.y'n jl i Ajjj 


M 



■Li lull 


^ If J-l a -aj JiLaJl i}* £«Iai (jic- <iUia] ^j! 1 $ ,jj (JJJJ A^iIjJ iilliA 

l_iSj ^jS 4jj. l» .<j iiJA £jLu llllacl l^ui ^ * JAt .ylc jl 'i < \A^/jLaU Lfrjic. ^j-alj Cjl AM V 

Ajl (jiiJ A— 3 j , R. solan 1 (jC l—II ja."uiI Jj 1 jJi (jj_C (jjaj-M jSauJ! ^)_ajL) AjL-aj 

t 

ii.il ilia ajjjII ^l’i~>j Trichoderma jiaill jLuJL^L a .1 ja. A_«jljL» ^ylc Jj.--.iU 

£AJJ-» ^1 La (jl jA-JJ • “LjJ /4j\ j A*.lut-4 J ^ * JiYI jylc jLill <j-A 

f 

. Aoj«.V, ^ 1—aU A^sliJl aji |jV 

<■ Vllj JAja (tljLiill JjAaJ «^jj£ A-Aoj-o-a ClL^jiaS AAa 7. 'ICirzidllU/Tl jiaill JaxImJ 

JjLSlj i—ljiiu JYja. (ja AaSLuJl AilSI j3j AjUuA laj-i,Aa aIjIc Jjj. JiLixll jiail! 
1£>L iAILaY jiaill IlgJ AjY>L ui a)La .B- (1,3)- glucanase CiLjJjY (J^iLll jljs) ^jc 

. Ajjaa. dibl.V-ia (_)iajAAl\ £a l^Iclii Aic Jj i LniL 

IAjjYI Ajqjlia ^y2 jjuiall IaA Jo* imj 

* 

Sclerotium cepivorum <jc i—u-uJI J.-Ui ^ (J^ujVI .jijJI - ^ 
Verticillium dahliae rye. jLillj t jlaill Jjjj -Y 

S. rolfsii ^jc. a Jl AjLLuII -U.» * ^3 AjIjjLI * ** m — f 

R. solani (jc <_i.uALall oLLill l y« jyi CjIjjLII JajiL — £ 

R. solani ^yc. c jKiUjl 2. ypc. —o 

* t- *■ 

: l5 a CjLjU jjlc. AUli'.al! Trichoderma ^.u-Jl ^aI ^ 

1- 7. harzianum. 2- 7. hamatum. 3- 7. koningii. 4- 7. polysporum. 5- 
7 longibrachiata. 6- 7. viride 

Pythium nunn - Y 

* «• 

. Ajjall ,ji AjjalSJI (jia1_^aVI alll iua4 jjlc- Jtlalll jjJ lijJ 

JikLoll jioll LLa jjli tP. vexans j Py thium ultimum (j* jLill li* Laic 

J£1 jL»a 11 lAA Aj»_a.l^a aic Lai . uili j i*j l ^JlAij l^lLli ^ (JiLSI tjlaill CjLjA J j*. . Ll'i 


LjLAJ) (jill_> aV 4-4,jli-dl 


1- Pythium aphanidermatum 3- Phytophthora parasitica 

2- R. solani 4- Phytophthora cinnamomi 

. UjA (jLuaS3Vl Aj4j GjSjj q_$Sj ^jlj 

Ajlmal L_i3j L Jl..i j Ajls i si j [j ■«j jIA jIU A ■«» ■» ■« Aj^)j (Jilaiull jil-aU (JLajbxwI ^‘ie- 

■ X a i n 1 (_)Ja_jail A_ajliL« jjl . P. ultimum (jC- ‘ iXmlall t^jaklial! j J l\-».l l CjljjL 

L»Jlic. ajjiialdl jiiiH jijj (_JJaa Ajjlallj (_>ia^-a, >1 (_$.!* ^jVl < (jjlLaj ^yic 
1 ^ 5 ^ * AAjAaII A_ajljLJl rf%» _jlaall ^UUI 4 ja£ (Jilaiall jjalll TczS} 

(ji ^yi ^jjj liA (jla t aJUjII j *i *■> ajjjJI Ajj jIjJI jijj (jli t(JL». 

f 

C-lj-3kl (_y-Ic L>“^J ■!! jlj»ail ^jLc. ' A 1 *J P‘ nunn ^>lalll jjj 1 ~JA-A (Ajjj -vll A_ajlia!l 

. Aj (j^alaJI ^Ulil Ailii ajljj (_yi jlail) 

iJc-UjJI AJla> LfcS cjJLjlJ i Ajjkill aIjI _^c.j P. nunn jjaiJI (^aj (J f-1 Bill ilLa. ^ 
CiUjSjj jOiiV Ajj^iaJ) A^jliall J-alc. ^jls iRhizoctonia j Trichoderma ryjlaiil jru 

If- J a Ml 4 -> j Ti t C sJjAjfc Li>^f Ajl vj « AlaJail A j~i W eJj-l-a. AoSLa 

(Jj...^)->41 IjLaj jjiJ P. nunn AiL^aj *jjj "41 (_>* Aji jj_u . A_^jUajl AjjaojJI 
oJUJJ .<11 jUtll ^wj C_8jmu A jla »11 sift «AjjjJl ^3 LLiLill oJi-A (jjj (_JjJj ^.a ^11 i*j 

(J&kjji ^JUJI i j3 (jjSj Ajli Ami 1 Lai^il (Aa>jUa]i Ajji'^ull BjUl ^yic. AjLl>uj 

i a * 

. (Jj. *-»-y all Aaaajl ^le. Ajjilall (_ja3 j >*<all Aajj^jJ jl Aj_jjlSj jJjluij Ajl le. 

(jic- (JiLij J aivi a jAj P. oligandarUttl jak.1 lilllA 

« 

/?. a Fusarium jUaU ^ £-1^jlj G. graminis tritici ^aaJI ^ ^Ltll .jP* >J1 uaimJl 

. P. ultimum j solani 

Talaromyces flavus -T 
Sclera- < R. solani (ja JS ^ylc ^1 Aajiaill ikull jx jkill Iaa j±i*j 

A 

_i 1 jjjjjjK m / ^Y-3A A.iml; <ajLL« ,^10 Jj-ua^Jl ji«l t tinia sclerotiorum 
S. sclerotiorum (_>a>aU ■. ■ ±^4 1 jLiU Ajj,>„v 11 >V1 Uaic. ^^411 jlac- dilii 



CjLujI j^La'j-c’Y <AjILo]I 


Jjp i_ iajj <JiiaLall jl»iil 3 I jjajj lai tilliS . JLaJl ajjj T. flavus Jil»ia)l jlaill £-« 
JL^ JAjcaJ A; it,j CjLu£jj .JSjI tJ lc. Aj_jj] 1 C_*L«j LaJuc- tjalaUaJI ^ ( ajLiUj-jj]l 

Iaa 3 I Jjc. CulSa tA_JLiil AiuJI A_uiij JLalt 1*1 .jIjSa / r*t,t 3 c. 

Alina 1 uL ^ j)JJ A^jj -vl A_/ajlia]l 3*® lL®Lju£ A_Jjl_C. ocLi_£ a 1 ' l( ~- (jiialiJI jlai]l 

• ly^ 

Coniothyrium minitans -1 

jj/A jj_«J Ajj j. -31 a_ajLLJ| ^4 AaJlx- asliJS j.$ h jj aULi J1 CjL^laaJl 3 J J Lall life 

£ £ 
lia, (jlc CjjjaJ Ail. Sclerotium cepivorum j Sclerotinia sp. 3 c. aaluu 3I jolj-aVl 

Jji £jjj1j (jllaj (jl& ^ -O «- 1 -jV UljlJj llj£ t LjjUaJ jj 3 -« <_L^ oAjAjC- CjUjJ jlaill 

< I 

AjjA_all ^AjaljVI ^ jUl^l ji-.aU lii 3 I LuLlaJ >1 ^4 1 “ I n 4 B-S ■ Ajjj -.’1 

3 L 4 1 Ajjlll £j» 1,1 Ja. A-lal^j jLall llgl ^ s J ill — (J-ajll 3“® ) A^J^j® jj $ V' Aic. . AjaX-hllj 

Lai . £ jj-J (^) S. trifolionim jlaiil Ajja.ja.il ^ luia.'l/l 3 -a '/. *\ “ 1 -AO J1ja. 

£ £ 

AiLdj Axj JiLaJI Jj AJjLojj jiaill IA 4 J (JAjKi II jl'«il JLajU-uiL) CjjjjJ CiLxjVI 
£ £ £ ( 
^LuUaVl al-gJ AjLwaVI q \ 3>P bAjjjJI jjam Jc (_£j_iaVI Objlxfilj A-)j_a_aJI ^Lu-xVI 

.jlja.Jj.tilj Ajjoilila 3 jSj AjjajJI 

C * f 

AjjSiall Sclerotinia sclerotiornm jLill ajj^jJI >Lta.Vl 3 I Aaj iii taj£ J U1 

Ajl^i jj C. niinitims jiaall (_1 j4 3 “® A-nal^-a ^a*^w jj**u1I jLc. 3 J* -i j jijAa Jt 

£ £ 

-1 ■■' —^’1 3 iJ-' A »■ j Iaj 3 jiaall IaA Aiauljj A ja j llnll AjjiaJI A_ajliall 3 ^ JLilLlj . jaiil 

i§ £ 

lj »jjL. AjLjxjuI JjiaJI 3 I 2 tAjlLaJI OljLla.'^'l ^-4 Lai . 0 JJj-ai ajJAJ illUill Jc Ajjjajwll 

tJIja aiuij AiC- 7 . VA— £ T A j ijJJ jjajal) AjajLLo (■" l.laj . jAjjAall jLaaJlj Ljc. 1 i.j 3 AjjAx-all jl 

C 

[_1^1 t_l ftJra'S Jttll jiaall CjljJjAaaJ 3 ^ 1 Aj l^IajlaA ^ jl jjjull jia. ^ Ja Ini all jlaill 

£ 

3^1 J t Ajj) j •all A^ajLLall jJalll lAA aa.liL^ Ijl > ill aAA a* I~1 ill JL4j t -La, -all Jjla 3 * j»*l 
liAj a jiaall oljj AJ 3 all 3 j® 3Lisl t ^Ijja. jlj^ll 1 plia'lj 1 " 1 j -a ® 3 jUdA4l jjX. AlLa.nl jj! 

. jK.ii 31 3 ^ 


AV 



^^CjLill (Ja ij-*V AJjaaII <a jli-J! 

Laetisaria arvalis -® 

<JLa*iuiV oLluVI 4. l'w ISj 4 4-13 ^)aH CjLjjJaiJI Je. aUL’i Jl iJjLijiajl! ^ Jaill 11 a 

* 

siic. juLiJl 11a . Rhizoctonia j Pythium ^c. 4 ai*aiJl t jis!>»'iU aj^J 1 <*jtLail J 

£jC. L_u-uiLoII e^^llall Jaj a^ill ^jjaJAj oAjUI j 7 - '' Cjlj^L 4jLt*aj *k ^ AjJlx. oclLS 

(jiaau ill! jjl iij sjLjSa/^^O'-VO JIjla: Aljili A-liLla) lie. P. ultimWTl jlaiil 

t 

4 ^ 1 ^ 1 *^ 1 ^oiij 4 ini \ Ugii ~ii (1 ((Jiiaixjl Jaijl 4j_aS Ollj LaiS 4jl CjjLaliil 

f >.u ■> 1 M * x Y, V £) Ajjj ,»!.> ^ * * Jijuii Ajj-iil J) L. arvalis Jaiil 

A 

jLauiL <aA*a'I 4jjjJ1 J (ji^ali 4*ajlLa (JalaSl (jjSj ) 0 tiianal jIjSa 

t ( 

J jjuSLexi jjjLj l$i J 4j*jiiail IjjlijjSJl J Je. J 11 11a . AjiLill 4jjiJl J 41* 

t 

JaU'i Jl jkoll i t USj ilUi J* JJji l|jl J 4 jja j->~lalt Jaiil £j> (_ya Ja 41 (jjlSlI Jc-Ul 

Sporidesmium sclerotivorum -1 

Sclerotinia mi- L (jalil oLu ajL-q! 4_ajLLa 4 juk!j 4_uljj 11 a _ji 

i 

'*j\i .*% ^LjJ 4 4jJj-»'}L£ ojunlj Cjh-lAJjl Jaiil I1 a ^tiij . 710r 

ajjlILoIlj jjioll 4j_jSjiaJI (Jiua 4(j_>ijS]l C}* tie Jc- ajjii J Ji A l . i l . >jjij «<J aj 

( A 

^ " CjLiij J^Uouo ^.U > QA CjLii] <Oxuj ^-lc-1 oAAj 

^ •**• Pt- ^ * ! y 4^ J 'll£ a j fl \ A_JUuJ 1 I ^ jlc* 

jUll jltA4 (JaIaAj AjXlj c P j jjTmll ^lc. 41^3 4 jjxaa 3I juic-j 

(adUjii AiiailLi Lai. o,o—£ ,o (j& ^aii pH (Jioii. jjjijiLilj (ji^Uiil Jj ^-lixij 

^IjLal O— f Bjla (jjj ^La ^ * • J^>a. Ja«Jj lla. iJlli »ial) ja 1} jiaiJI ^jU 

■f YO AajJ Jc. 

t> *■ 

Jc. Jiiolil ^jjlJLj i AaajlLail J lla. <Jl* aa.liS ji Jalll llA qI jljJ 

A 

: Ifl'm 4 (llLJaiil t_y* jliSi 4j^a^Ji ^LwaaVl 

1 - Botrytis cinerea 2- Sclerotium cepivorum 3- S. trifoliorwn 

4- S. minor 5- S. sclerotiorum 


AA 





y **'! ^LlaVI [_y> <jtUal^l 4 jj(a j^ll 4 J ~i ,.,K jjak'^ll _j]aftll ^Ija i'nn 

j^-IaIjJI ^jm'ill 1° 1 j U jJaJU jljiiwVl -1 *j i Ljjy -‘■'1 ^^>1' jj.l*II 4-ij.ijl . g pal sjijL^cil 
C * * 

4jj a -til ^LlaYI JcUl Jl jLa'l ^-. tJt il£ J L ? .l_Lj j*a LU jj£l| lS 3^ J L^~s ^ ^ 1 *1^ 

^lilj jjSjIa aJjajj (jlSjiaJl ~jU-v"i JJ llAj 4 jjjl^_jLvll (»i3^j j* -IjjjJ 

CjLojJpVl (jjaHJj | aj^pJ AaLlj o^ljll jl . all Al A * ^-uLl (jl ^jlnl iHj 

t l t 

bilk JaIj Jji JftJaiall jiaill (j^aLuai#! »UaC.l £-ljjl 0^" 4 > ‘VlJ jl jSbw ‘ cSJaYI 

* * < 

jj> til ; iiii>ll r jIa *JjV u ■'.'*" _y a - L i ‘ A }J~~ **-11 j»l uiaYI jj-ic. jl 3xj . AjJaaII ^LuiaYI 

4jL*aj ojj2 (J^/Ia . 4 -j.■■ ^£^jaI 4jjaa CoLuaI ^aI$j ‘">j■» ^miT AaLuJ bjjIaJI 4jjj]I ^j3 

<—ill ^ & (_jil ^_a jdij <ULj 4 jb j j y -> t J] e^l.l. j-alj JjYl jj_A_Ail -■■■ -J' 


6jIj_a 4_ajJ 4_aj^j 4jj_lll (^3 S. minor ^JaiLl 4jj a -Jl ^1 ihaVI -jL-v'j ^jLia) 

t. » 

jl Burs A JI^a ^LJI (_$jla-al!j apH V, 0 — 0,0 JIja 4 ua_jaa J1a»«j 4 j»Yo—y» 

t * 

-1" -> J J i .. IJ ,«->} jl jSLo 4jli 4(Ja_a 1I ^ JalilJl jLiii j_a 3 L5 li*li <_ijjiill LAI . jlLSil 

**■1- , „ m ,, *■ 

^cia.o 1 ^j V Ijiaui i 4 J ■^L.,.,11 4jj_jII ^3 yMI 1 1 II ^3 oJj-Ajjll 4jjA Ajl ^LulaVI jJA-A 

11 ^ I I I 

jiiSl jIac-I ijlc. Ualii jiSl jjSj tJilaiJI jLall IjU 4 jx lili_A uj^j 

• 4jjill tt b„; j^ ^iiY j^o 

Gliocladium sp. -V 

Ujaaa 4~i ja'u (_\(g “''’ liij 4 yjiJ± a£ 4j^JjaJ jaJuj 4aaaaII 4jj 1]1 jl-4 til jiLAJ 

Cjlj^ jl ^Ij-aII JaLa l _ J io (JAaII 11a Ljb-ljjyS .4 _jAA*!^£ ^IjA. ?yj|jj 4*,U.A 

t t 

4 t5 jlxill ;jiajYl j£- 4 _aiUj LjLijll ^Lui 1 3 t'sUL) CjLj-Sj-» H-A ^-1_jjl 

. LjjjjSlIIj ljL^UII JLo 4jijJA OljlwAO^ (J^s jaVI ^<an lllj 

t « * 

^l^aljVI jijju 4 G. roseum jA 4 j^.Ja 11 4 ^»jli_«]l ^ jJadl 11 a ^-Ijjl J $ «jl j a 
Phytophthora eryfhro- jiaill 4 _i ,11 ^IjaJI ,Ju. Jaiaijj 4 j, 1 a 1 Ij 4 ]jUa «11 

A * 

jl jp P. palmivora jiaill CiLaIIj^ll) jl 4 j^la^I ^IjaII SjILa J^aj 4 septica 
'" c - j B ( 13 ) glucanase jiuSll 411 aJ 1 cjl>ujjyi jjsj LaS 4 4 jUja ^jlc. 



ljUII 


(jijj-a. (jjj CjII jkiil 11 a IajjJj (jjll CiU.um . Botrytis allii ^jkil! ^ le- a laj 

. (JjIsJI (ja AjjjS ClULui ^lc. Jaju j j>>a ^ *' j 

« « 

5. t /?. solani jjjkiil ( JLc. Aliku G. virnes j-* 

t jjjijj-Lallj Ji* aj^ja CjIjI .>>o sic. ^^lc. ojiill aJj sclcvotioniiii 

, AjjJaJI UjlLsll (JUja (ji AijljC. (jjll 

^Ijjl qa jljJjJ ajjaaJ) j»Lu-^Vlj dilLi^JI Ajli ( G. catenulatum ^jill La! 

‘ A*«xiL«ll oiA (jj lusi tkjs Lu-avLallj IaIjJ vljli ^ iaJI 

. jjS jjllaJI jjAML) LjAa Ijli'na AiU villi! AsLaVL} tAjlijA (Jiklj JjUJI ILlk 

Penicillium vermiculatum -A 

jjllj jjjljiujojjill JiLa Aj^ja CjliLa» ^uijj cJjflV-»*S jkill 11 a L**j 

liA . 7. flavus s^Si (jjLLl *** pkj ^ j>■ *1 LI i.l.Tk'i j Infill liA >n i-S^ vjL <a j flllj 

Jikij US VjjUjiltll Cllf) tJ lc (jAJiill (J^alull ,_yalj-aV AjjiaJ! LajlLall ^ Jlai jkill 

JjUI (ji CfUj In—« oU^ll ijiiUo ojjij (illij 5. sclerotiorum jkill i _ f k. 

* * 

j* i:ijJ Ajj_a_ajl ^ Lula. VI ^ylc Jiku Alls P. frequetans Lai. sb^lk jiA 

. P. ultimum jkill koUj C>Ljki]l 

Tetrasperma oligocladum 

jL_Laa ^Aj tHyphomycetes oLjk-iJI a_&j— a-ua^a ->» jkill 11 a 
j _jlSjl ^Lil (jiai-a. (jJ! (Jijj (_fill jjjkill a! j 111 _A j-a tAjj j LI A_*jLfi—all 

J^jui! AUiU! ObjJa£ -G 

tjjAj v^jjaII iluajltj j^^^laili (Jilaill L« l^lai (JiliU Ob^jlaa villiA 

* tee 

Ajjbll liuall j^yu ^IjiV AjiAiiVi jljkV' ^ Jikb iScytaUdium uredicinicola — \ 

. Enclocronartium j Cronartium jj-iil! 

- - --- V 



(jAaluJl jji j>^-» >i'iii£ jLill 11 a ^aj .Ampelomyces quisquaiis - X 

Erysiphe j Sphaerotheca fuliginea jc. jubll 4jx.ljJll oL j^all Jib LS ijiJI 

* 

(jJj—iulj—all 4jjLiII Liili j ull J.»- ^ 'j (jttiaJl 11a jl Cinj icichoracearum 

, ajI J 

Cercosporidium persona- Jl# jljjVl aLu ujLJaa fjlL .Dicyma pulvinate —V 
CjLjlaill CjUlaijS lIi^IaIi. _Jaill HA f.ljj i 1 j j -»■ LjjjbjAill JjiJI jjic. turn 
Jajo 4 Sesquiterpene J ,3 deoxyphomenone jA L^La Laa giu UlS .»jj^ 1 a 1 I 

t 

. Cladosporium ^u3 CjLjLill jA pljjl joo 11 a 

Lysis j hill JJLjb^I :III 

4 ( f < 

4j_j-laJl UjL-SjaII i j Kt'i jl jbjl jl JLu jl j-daao 4j|j iLysis (jjLill JlaAiJl ejjjLj 

e 

JjVI pjill :<_£jlaill JIajII jA jlxjj lAlliA . \a ojltjjjj .ulj i jjl£ll 

4_iavll Lt^lill jA_aJ (j-jJa a l cA j£- ijbiA. _ytij 4 Exolysis (jJbjli (_sjdaS Jlal 

(_J^)iai]l Jilaal I Jl > A jji J_ a.JU J1 *l til j)A pj _ill 11a . 4jLl3A CjliltS 4 In iu J.i 

* > 

En- j_J ib (_ 5 jla_J JlaJ J^a 4 ._gjla all JLsJill jA ^jjllll pjill bal .liiLw sljj£l (jUI 

% 

liigJ i ^^1.4^1 a jl a SjIjiC' dolysis 

£yuJ (jl j^Aj 11 a j 4<_LA.jti JaIjhj »11 1 \ A jl lull A_a_lua JaIjJU lJII jl£ <.1 _yx ‘ -■*-•» Jl 

iajjVI L_iliuiVI a^I jA 

t *■ s- 

f AC. jl AjAxiil jl <ij •ajiall jl jail} fAAill jX Ajlib 4 jaJ1^jIaja Cil jj*j — X 

JIa 4 <ajHa!I j_1X a j \J ill L_ij_Jall (JAJU <-.JUul A_ulAall jIjaII Jl.AH.4al jjit 6jAiall 

< c 

olA . Lila JjSj (jjllll jllSill j)A A_iAjljjbaA £tilji ^aii >-iiuu jl 4(jaxAo£VI 

* 

^jjlaiJI Jl-> ~ll ;jjSj (jl jS-aj idllxS .Autolysis ^bll JIxjIIj L^oij jLoj Cjljjijll 

t t f 

jj 1£H jl Liu fix. J£ib (jJlj 4 Ljj'lSljll Ao^ali Axa. Olul£ jx Laill JiUI 

Jlajll fall 4_ill jlwJ La 11 aj 4jiill CjUjA^a L_i^>aJ ojLj AlC. ‘U-ali fjjlj<*;Jall J_jA 
^jic. CjLlaj ’j-y * ijj^j aj aIojaJI Aojall Cjlul£ll (_pa*j jl . heterolysis i_ahiAll 







j! iIjUaui^jJ (JJJ-la ftjLia jj£j .13 ji tC M all ^jjLwO^li ^tia*ii 

* t t 

j j> •• ' ‘s Vl j^a ftJ j /il l bjliaVI (JJ_>Ja j* jl A jaj-all Ajj_^amaVI Sabj jja j* 

. U^IS J *J 5 Ijill jl^JI ji ^jUll 


t * « 

jl Aj jLflX. jlja ^tuiij A»aJAl jl (_£jjb CjUjIS j)C. Ajulill lillj (JiLa Aalm jljal — X 

< _ s -jlji ja A-lv m) A£.jJ (jmajajJI jj . jluiSVl Ji3 ja AlaiCLuia AjjlaJ i-'ibjt - ^Ua*a J 

* 

A a j » .>i A_i»jjaa]l tlilijlSbll (_pa*j (J» aj AJ.Lt.ii a ojljjJ (j^a__)jijll jl j_jjj£]l 

< 

Annillaria met- jLiil ^a U£ t^jiVI CiUjiaili aLJjj I flt,.- ! 

Aj^aJI CibLoall j-jju jjSj . Trichoderma viride jLill Jb ja Ai^l^-a j lea 

jLjj L-lj mtj U_i_$JI I \ ; *i ivt Ajj j -all alibi .mi all aA4 jl l 1 !,^ a A]l_all o.l_gJ VUi-a 
* * 

Ii-A jl 1 ^ “Vt Aim Huber et al j£ j jul. Ajlill jl> iul jl AajLj jb^jl i j^jbl 

t 

ki * Vi jl jioj. Bacterial necrosis ^.a-mj bj \ r^ill jc. ^jLII Jl - all j-» 

* < 

jl (Ajj_1j£j Olbliji^ (_£J_a.l j£- A_ajlj Aj^j_a. tilbl ><-» a AimuJ Ijj 

. (jjlmil^ CjL^jLaS jl ( jj^lajlJjIui) jtUiiijlaj.'nj£l 

C 

aJamljj AmauLiil pat-iV-iall ^ T i ... —VI 1 — 't ^^jJI lillJJ-CiSLJl jj . A_£.liall dlbLx-Lij — V 

e fi 

jl aaLiiall >LaftkVl oigJ jSbj (L$J (jfclij Jr.l a'i < i j la Jc-Lijj i bajiill dlLjljJ_»]l 

P * < _ 

1 g 'il A_^p Jl £mjjj j J » i jl j^Al A-bliill aAA i A j br- Vj »■ ^Jam (jl*- Aj jliu ( iXuU 

C 

jl j^ajj n~il'lj i -U b-ajmuo!l CjUjIHI ja i~ 11 - j b* . A jl-JI dlbj 1 % a nij Uib 


(ilLjiaiH j>o -* a'"i - .a tllV^rnt jjj UMall (J j»j>bjj-jmII jsljjill ^IC aJLv ^ Cj 

: a ol 

j^Liil AillS ail, 1 —I (jlc. (j jl -11 alicull ojAbal ojai-« blliA jjSu'i/ LailC. 

AjjJjJI ArnjlLa!! Jiai«j jl j^ - j* ClLlill AjLo! A_i3 JjJIajV (^Ul iaJI Jl (_>Jaj-aall j>jlSll 
A '—^ )1 — tliLajjjl (Tbjl J-C- Ajja^II bajliall j - — '' f- ajai i ajj C i LiAj ajl-fc "ill a^jAlla Jc- 

. (__)ii j >aja!l Jolll 



(Jliliill (jJaliA-ajll-JI 


■ fjJjljjJ-ill L ''b ,' A (JIaj <_j^ jinjjSJ! ^jjj] jjij Ljij£JI j-a ^Ijjl L-K^H 

Jj-* dldil 4_da^jmall CjLljl-»aII (_HasJ til life j] du % t A ^ >ll Lajb s^&UaJI aAA j_ j£jV 

« 

Lgjli t jjj£jJl 4 a j k ■>. LajjIa jl j-o ^jll (jk-j iPythium debarynum jkill 

* 

Servatia tuorcsc- oLa-m-all L^d^JI jl dm «,_ylmjll j . jjjj£U Allmall LjmSuJl 

* A 

jSdti L$d» (j^ala. Laij t Scierotium rolfsii jUall dilijA ^Laj jl ^iLim cens 

. jJOJ^ll ojLa 

A_,,i..r,l...»-.a.II diUjJaillj Lj -}. 11 aIa_C.I ^ 4_a_dalj oAlj clliA jl A—a»j J_sj 

j-Li] -Jj-»j' »1 a j-a U*>l-> u' >i-c- > jjijSlI »jUj 1 $l-»U dt Actinomycetes 

iiUaJ Aic. .iii LjmSjJ! aIac.1 fljUj (ji i—mm t$jls t Myxobacteria 

j-a edit jl^l jfLaJJ tl$J Jlma J -dir. j^a £ja jAij^ll j«a a J 1».<i <ja£ 

damL$,aa 4 jj diV^A-i (Jjji (j^ 4 ^ Ail (Jimall JjAJIj Lulj ^.jij jl j »«ili,ll IaA 

t A 

diLjjj'.^-iIl j<» £J_jjI <*_jjl jjAm ji»_j3 ^ *11 LjJ fCytophagaJ 
• jAij_>dlj jj\ffil (Jim-all dJj'^■ ^ jlJ jLa. j»a till j) t4j__>laa]l CjLd^jmall (jimj j-a 
jjSj as Phenzine typeVUa Ujj-a bLma b>pSall baa j^ <1jx. tilliA jl Aa-j la£ 

. ( _jA» j )»all 4-tj Kx JjA 4i 

Competition «t :IY 

A A • 

al_yjl j-a 4 Jlafij (jUI Aill ^lc. J^aall ^ jii£l jl j)djl5 -iljtm 4 4 jLj (jaalull l.Sjxi 

l 

L ' \ V 1 -q A ic. t 0 J Lall tilL ^ ^ a i A uk a ; fi t. Jjj-* Aa LqI 

^a*Jj c-IAjJI (jlc* Y\ ^11 A y^a \j oj_3jJLa o^LJl oJA 

« t 

(JSm ajJjma j^J «.lmll ^j-lt (juSlmll diAmj^ . jli-all jAa—m^Vl jjlC-j Ci^aljjl 

. djlillSlI A^aml i_ilS 

^bjiJI oU^ia^l JjmJ ^tkdUiJI ~t 

:l^da Jj-al oAc- ulc. Cjill djlljiiill jAJ (j-iaball Ad*J 



lllllill lj-*V 


Competitive of Saprophytic ability jJbill ^jJI 

aj.iii aj J •■~i ijj * * Ajui o^j« JjV Iaa Garret ^IL*]) (jA*ioil 

jli c-ijjx-a jA LaJ$ . (_£jxl AjLlib ClLulS Axilla jji ixuij jUiluilj (jULjmi ^C. 

Ajinl! W-ijijilil Q_j£uj tjjjljuiJI iuiljJl (JjLaj (jjijlS Vj CjJxjV (jasliill 

t AjjVI Cjliuxll C- ^^aj]! (Jjsball bj. 13 . (jjjjlSil Jjajj t^aahJ 

t ft 

.^laiU _^aj]t 4^c._ynj (_jjxVI fcl^xVI jl ^abjjjjxll dlL^jj A£.ja*i — ^ 

.jkill AiC. .llx jl^x J>a.J -V 

. AjjJx CjbLxa jljsJ aj.13 —V” 

. <_$jxV 1 e-iLxJl CjbjlSil Ujjfij Ajjjxi) CiIjLxaU (Jaxi — i 

t t 

C- L$-m Alii ^^.3 '..A-I»'l tA-lijVl Ajj£*JI 4 ljLjjLi >11 -L &j a y a (jL jJ^Ai 

% 

jib] J*- U-ibj ^ 1 ft.'ia ') 3 Ajylill AjjSxJI 4_lqjJ) dlLjiaA]! La) 1 ja!l11 Kc-j^uj £-ljjjl 
« 1 4 (jjlxUlj jjLlwJI (JLaj CjLjlaS La) .jail) CjbliV-t^ L^Laxij Aj_^Ax Cjbbix-a 

. 1$j 3 Jjx jjJ) ,^ujiVI jl$xJI #aU£ i _ 5 ic- L—iilij 

A-bixi) ^ ln3 (ji-x {jC. FotTl€S UflHOSltS 4 _; j j ail <>ajLa>all ^jl 

(jls dJIS . jjj^Lii) iJP. u^Lal) ^jic. a^alx-a LjjL oij*j s Peniophora gigantea jkiiL 

t 

jjjxl L j >-u5L JLaiiiwL fjax. ^>La ^k. Pseudomonas tolaasii LjjjSaII Ax jliu 

. (joShili Ai^alx tJ lc. Ilju 

t 

^jiil CjV>Lul: j ^Ijjl (_yi A p J 'b Ai.iJ.i3l 4 jx1) CjU:IS 1I A m3)lall 

. jjsjAa ^IC- jiVI (_)xiu!lj Cjloill Lua^)Aa ' j ( A iat I 


•ulliLw J'iLx ^ Fusarium oxysporum £jj-!) ^ alj A_^iLull #jaIL, jXjj 

^ <uJ) Lr *ijj (jiil jjL Lju iij 4 F. oxysporum f. sp. cucumerinum oLu^all 
<ijLa<a ^jlii jjiJ (jia) . Ajjil) A tai l £3 jJ! ^ tlbl] La $ *lj) A^aiSlia (J^Lx 

<"iLj jtai) l ^a Aa^ajxall Cj^Jpal) Aia*i;l^j Jjjbll ^ji^al CjLLij A_«jlLa \ 

Axa_UnAj b \ji Cilj A ,'^j Ai j ■ r_ <u3J CjLjLS tJlxxLwl ^ 1 r - A^ajU^all oAA A<JXJ . 4 ^xaSI 

--- 





t^U^a^A-all J±t- CjLjalSll ^yAtililil J!iLaVI jA tiUj ^ajjj t A^ojaaII CjUjISD tjjlii 

A-O^Ul 4ilkU jOwi a*> 1 __}ai j )aa 1I jjlSJI 1 jjir. .lAA « -j (4jjjJI J 4jj<Vi f. sjLa jiajAJ LAua 

, ojjlSjj sj>ul 


Inoculum potention «L~»ULUI £ ftUall -T 

t 

^aujll ji i'll mlj (jULjujiV (jjJoll jjjiSH ojiijoJI Ajlkll L$jL a j ->U 11 I AilLll <—ijAj 
jA AjjjISjJI djl.la.jli Aaa5> jAj 4 AAaUlll <iUall j_ali LJUJJtJ lilliij . AaIc- 

^jlaal! Propagule aa^UUI oiajll ^lai ( —•d* 0 ,^' 4 ^ iljiaV A-«jiUI ^^all jjl£ll 

:lgAA 4 JaI 'jC. 0.1C- Jc- ^jjlAC. JaAij MeT',1 ,V ^jA_j] 1 (jujljjll JxC- 

JiC. AaIaJ liftj t jAXA .laAjl <.Ua.yU-3 ^Ajjlall AjlJjll) ^-jill ^jAjll (jaSUill oj^S — i 

. AajIjjII CjUaoI' 


lajl-k J Aiiiall CjlijISlI Cuaj 4 j>sM (ji sale, ^^ajII (jujllill jj£j • *•} 1 j^l 

jjlUj * AiVl CjIjj 1»4]1 jA £- jj ^Laj jj ■ djLjl£A*}|lj dllijjall ^jl Ajjl 1AA jljil jA 

* 0 + t P 

Ujli jla . ja ajjil AjauJIj £-jjll jA Bjnuall j.lAj l^yiS jjjti jilij ^j-ajll 

t jlj (Jjill j^AJ Ajla Jbxaj Jc. jLiljjj (l_I 4 I) jAJjiic. jjj 



I o^j j ■* S L«J1 A.U ^^ jJI -k y . fri 

t ^ 1 *A J \ ^I 


* t e . * 

"ilius * I jli til! jS jjhj l$jl iJj 4 ajj.rtll jlac.1 aaa£j .Las jjhjV AiliUll »aa 
* * € * 
jajJI 'U^Li (ja jl j-Aill Aa^U (jA aJuAalJ jl Li^iLa. (3* (jj^J I o^u.maJI jjl i_yaj£ IjJ 

p 

^jjU^ (JA jl A_a.jAJ-i]l Jya ^ L^La. £yt ^ ajj-unJlj ttllLAJ^U JIaaII 

Growth ^Aill a jl ^^aaJ ^atAJ (jl i iaj 4j'^Lnll sift jli tCjLij^U JUaII j-sjtll 

t 

.^lail] AjAalilll Ailkll ljjx. Laic. ajUic.1 J± JaUJI Ha Garret jJUil Jial aij t vigor 

^lc. x«i&l 1 -»''f- 4 i in <aa Host Aji^iaj La£_)j«j Garret ajj 

* * 

Host fjt*-ll ^jl lIu ^ i q*a ojj-l^. Llilj-^.j jtL^I ^ic ojjUII <Jjllil]l *l^3kVI 


kjUill (j-al 


* 

jjijjjull ( vCa jSLj i jajIi e_ji jjlc. aaIc-I iia Garret LI aa*JI ^c. Aijj*j ^ aaAc-} 
.jAill ^Ull! sjSj ^UHI <a*Sj ^Laill jac. ‘CjjkUill iiUoJI _>*"'»t ^"-v < aaI^ Ljjjaj 


Environmental Conditions uS^j—Jill-r 

,j-ajJI (jaAljj]l sjA-S 4JjAill L_ijjla £ut A A, J J jll L_ijjJ»l! jiijj (j! i J x-i lU I 

Ajjjla 1 .. all . jik'j I 4-jl mi. CjlilliUI jjiaiO jut !i ^^ A*'< 4 LgaS t~ ilj jkcU 

. L^jlsj Sjas (j^j **. 1 j * «* >J| (_yLI tCjLjiai]! fji LjLI Ijja <jjj]I 


tAjjjl] < th-> all dlllLaLutilj 1 jl .V-ij-aA. LajAj 4 jjj 3I LSljjjl baLII jiji jl 

ajAJ ulc- JJjJ Jlillij (J® 4-A»j-aLl CjLjJexilJI *LLj jai ^jjc. Jjjj <_LljX- Lg]£ 

CiLj^iasll jll ojj-i Jli aIj-LiII <jjjJI t^_^jljj 

.IjjlijljJjlaj ( »alu Jjljjloill ^jll (jasljj)l ojAJ £JUjij 1 ,»jJbijjjlLij LjjjSjjjlj 

Symbiotic Microorganisms iuidl&Jl &L3.UI oLil£)l: V 

# < < * 

j-a A_Jal£il! <ajja1I CjIajLII j_* jl i."u jji i_ijl^j]lj oLsjVI j* jLt£ i^lliA 

t > 

IJ& j ;; ^ J_jA L^J 1 JjA-sJl ^Lulj CiLjll A > Mil jlajAi (J ill 4 jX.LL 1I Cjlijl»allj 

l 

jl . JjLil j« A.j'ua. fl jlajtul lilli c (jjll CjLjajAall jl Clljjlaill tAjhill Ka jlLa 

l)jjj£j]i aIa»j CjU_jiui-a jjjj t jlalll CjV^Li (_ja«J <j* jjLLIj jjiill Ciljljaj CjU 
« % 

(jl Ail . (_^^AaJI jULA^’l jL-a j jjAjill ^ku.1 jjifc oAaI>LJI Aj&LAII CjLjlaflllj 

CajLL^l allljLnil (jut CjVvLuII (jj <jJ|j_^ 1I ClLuH «.lj^V <J-a.L-.aLI CjliilSl) ulj-L^jJ 

c t 

.(jj^J Clllill iAjljAiULI (jlj t ojAill oAA utlLuV dl'y^Li jji jut (_ylc-l Cj La jut-all 

t 

B. cere- j B. megaferium Jl» Bacillus jaial a*jL LjjjjSjII jut ^ Ijjl j-t t-'aK.L as 

f 

iAjLj^jLI (jianJ (^3 lAjjgia CjIjujLLI (_>o*J (illjA jl (jJJJ A43 tillA qa (jaSiill ^jlc .j 4 US 

» 

► jj-oj L_klijj ^jlc. aj jli Cia^iual A3 4 jaa ^3 


j-ajJ AjcLJ) Ljj^i't (j-a jiwJI jp^ii lIiUIiiJ JLmII qa JJ>c All 

(JvLik jjja ^jial A3j - Jjr^ CjLi^IoaII ^3 ^y ij tC-iljLiill aAA lIj! l^)jU 


Aic- 


Sy j . J «tl A\ j \~K ill aIxjI Obljjll jajI AaaaJi-all LjAiill j-a ^-Ijjlj <Jjjll ^tJiL 



clAlill -- - - 

cilia jli tB. subtilis A 13 aJ^Lou ljjjSIIj cJiLa CjLjLuII ^>■» • 

o^Uj jjij (_£ ai L*J* iCjljLjjll 0X4J (_£J.i_aJI (J 1 >*tll ^ ojLiliJI LjjjjSjJI aL*j] (jlj ^ 5 ^jJ 

: jjA aJsISjJI Algall CjUjISII JlfLii . Jj- ---• 

ij j jil jaaII U j^Sj -1 

c 

(ji jIjJI Jkc. ijaj* f jlL t Rhizobium sp. jt > ^AA am Chakraborty j£i all 
jksil SaUa-s Rhizobium japonicum jj ilu-a. Jjij Pisum sativum aLJI 

jl&!j .j_Jl ilijX*. ale- Macrophomina phaseolina ^»y-- 

1 

R. fegumi- jt a_*j tiliiS . Rhizobitoxine ^b SaUI Cxiam 

.R. solani ^ja-II jkil! j*j kuj nosarum 

MycorrhizaeljJb j^SJd -T 

A-ZajykJl\ illlijlSlI (jj» jjl£ aia Aj^-isJI <a_jLLJI jji Ajjjail- IjAjjSkJI i~ il«. J ,ii] 
Ectomycorrhizae A_j_a.jLJl IJajjJLJ j]. <j jill a^ISJI ob^aiil 

c 

ljAjjSLb»ll ijtaiLi , AajILJI jjjau Ljjlanj lifcj i bllli. jIjjaV (jfllllSjA Jjl*£ 
bvLi. ojLjJo^jjxj a j Lila CiLjSja ^lll] t _ y ic iiiaiii Endomycorrhizae AuLaJall 

L»l . jJLaJI AjliaX* u£ aal.,.,V><11 Cjbjliul jaJ ^X-^J ji jj (jjliil In'b t a j Zi all 

jJuj L* jjSI i(VAM) Vesicular arbuscular mycorrhizae AjjI&jII IjAjjJb-Jl 

L>* ^jjLlll r-_J Vi (jS lAj^aiw ib ->Lj ojajS cjjkj ' (j jV-j A_«jLLsll ^Lajlb 

jjii, ^jixj (j^aAall (Jjjal (jlc-j ^ ^ * Aiui Jalali ■ J. *■»a all . L-lljJiIl 

. (VAM) IjAjjSaJI JLuCuL Mung bean 

PGPR .“Ul -r 

Plant Growth Promoting ^ calx)! j-+jl A«..ball Lj j jSill ^ dlliA 
{^i -v tji-Uj tCjUll jji jjiaJI Siku t> ojiu 1 (PGPR) Ifrilc. jUojj Rhizobacteria 

. Jj- ^1 oabj jjJ) (jJUlLj (_$■}£ tCiLill jai Jjja] jjkll 





JA1 (jlc. sjL^ail dllxA^j QJ> J-i-aJI ^iau) PGPR LlJjjSjJ! 

.LtLi t .j (jjjjill (jLutiiitV!) (jusbillj (jjljjJI (jusLiill (jU JLilljj tuiiliill 

. PGPR l^jlc. 

i^Lakl; Ajj j -kll ‘LojLLal! (Jjmiuij PGPR (jt a_jJ-kVi (ji tlm 

<J] (jjjj IIaj ijj jj AF1 aJXw B. subtilis Uj-nSuJI JLjllJ .lie. 4jl JLi±*. 

* *■ * * 

. ^liill jAill sillj J] Liajl (_£il tliliSj <Jij.1aJ 1 ;jialJ-»V tllllill 4-ojlLa oibj 



(jihJl Jx-aill 

<Up( ^ <L<£Jf ^af^l <u$*aJI 443 W 

Biocontrol of Soilborne Plant Pathogens 

oU>iJU &>JI ^ 4UKJI ^1 ^»SU 4a.jULI: V 

« 

t^pal^jsVl l* ll i i iual AxjL^ CjljjjfLiA (JLajuLujI **Jj J all AajIIa]I (Ja^aA 
AxjJLs jjijSj AjjJ_xil AajLsaII (JaIjC. aIxuiI jJ iaJlJJ jj] . Cjljdll **'■>■■ -■»" aJLxII .^lc. 

jjlc. AaJjjSLiaII AC.^aXa1I) AjjJxJl AajLLJI [JaIc.j (J^oJaaII jjilSilj ^Cjliiil i j±i Cjvlc-lfl^ll 
(jlc- A aa» j Aj_^uJI AajIaa]I jjla 4 AjIahaII CjLaIjaII . AAjtnlal 1 ALuJIj CjLnJI (Jjxj 

jjlc. Aili jjlLilljj . jl iVi aII (jiajAjJl tC:L)Jl 4 (_jA 4(JsS/I jjlc. diUil^ 

<^a j-i ^ tilliA JljjV Ail V] (A_jIaaa]I CiLLukiJI jji a jj\ t," aajLLJI ic,li_£ - j a 

. aL>>a 1I jjilSlI £a (jia^AAll j^l£]l A3^<lc- i^n-k ;JA ^Utia] Jj ^UxJ (_><ajAiil 

aLluiAajJxJI AajIaaII J^iS jjlc. 4J t aJaill t>AA ^_lj oAj-X^a3I CjIauLujII ^jl 

* 

* tdJjj tCjlaill i _)jaljAl AajIIa Jji AaIc. 

LaLoj 4-LjlWl .a t**jJ Ajj4.^11 A^ajLLJI (jjfl l j'r* AjIajlII ^uLlill l (JjVl 

iJaIjX. JU»-LoiL Aiilill CjlxUall i_yaaJ ^jic. Aili .. Jliibj 4 4liVlxJI ^ J a •> 

iJiiiJI (jc. saJjaaII aaUJI liljiiill (jA Lilij liiliA JljiV Ail V] < ■<c.\_j3ll u* ^aja-^ <*jUa11 

. AajaxJI AajUaII ^3 ^aUI 

Uilj i_jjUaAll Ax^jaJIj tAjjjjJI aajLLaU ^UJI ^Uaill ( a^j ^ ^Aiill JljjV : ( ^iliill 

t 0 

| »iai ^jkj Ajj-j-xll AajUaII (JaIjX- aIax. 1 (jj SaIaJj j»Aii iJjA-x 1 : ijJ •>J 4 La A_x JJ 

.. aja*a1I Iaa t _ s 4l\ A±iLjkll CjULuJIj auI jjll auai^JI (^aJoj ‘W^- 

« 

i_uu a liUjj 4 \jaa c..u^jij aLa> CjIa ajjaJI AaaI£ 3I ^paljA^iU aj_jjxJI aajUaII 

c * 

tjjjiaJlj A \i 'llj ( jAsjajJI ^jjlSlI (jjJ <Uajua ull^Ltlij A-XA li uilA-ail (j^l^A^fl sAA jjl 


CiLull tj*\ ij^V 


Aajja Igju AiAaCA ^}Aai Iaaj JJ* -JL)J i J U 4 a ’ L ~’ 1 " (ji jjjLliJI (JjULj ■ *!■> '■>■ *1 1 

AjjlULl L^jjSoSI CjUa^Zi ptiJjlj tl$_l3 d. 5 ja.ja !1 CjIjjjSaJI ^ic-j ecLi£ i~n^ (jjt ^iijJI 

. fjc. CiJuaJ! ^ «L«'i *Ii 


l Y * (J^uu c ij % i Ijiij 4 LAjjC-i. /jj jjjliiJI JcIacII a lij .iii L jLk CjULii]) j 

J] IjA 4 j > ■>! >11 A 8,lr>‘lo JjXaJI jjic. AX-jji .a 4(J_LjJjSJi CjL j£a <ja 

(_>oJXJJ . <Ls3cll LjlijliJ cjLiiJl (jjj <li.ljLL«j aJji .jm e^jJ-iS ASvlc. lilljA (jU 

Olijl 4 jU»aVI jaj_Lui (JIa i'e> JJ ■ *-» Aj-uiLaJ ojc.3 ^ ■vl a ^ . ” ilj j »~ ^jj j_i_LuijjjljJl 

< * 

o*li£]l ^aijj ^X»VI ji£j3 (ji a^nfk C>1jcij JJ Ltjjl cjca (cjlLaJi 

«. f 

jli iALjUI Aalajj! cjljjjJI L»l . AjjjJl cjlijj-x ciaSjjj eL«!l ac-LtU^ t A-jjj-a A uVi 

A I 

Ajj-i,..^ll AJuJl £a cj^Lcliill ja i cixm-j j.jJi *n [jl 

AftLia (ji A j« jiLll A i^ulbcll aifc . ((julLJI) AjjaJI ClljcijJlj 4 Ajjc11 

Aj^caJI AajLLJIj (jial^A'i/l Jj AJ^jjlaI (Aj Lu^.a j C*^_a lj£_>A a!» aj 

* 

. £>C$1 

t 

4 AjjjJtj jjoj A^j-LuiaH JjXxli A alrij bJ_j^ja!1 CjI.1a4jlI 1I ^jl 4 )>j 

t 

(JSj AiiScJI CilL‘l£Ji ^ja.> (Ja«j (jl 4_Laj iAj^cail AajUaII ioiljJ jji jLiifcVt tly*-} 

* « « 

Ajjj jjj Ai ^jll Ac-Luj'yl CJ^Lclilil - j a' Ujjl Ijj 41 } aSjaLaH 

* € t 

jj-(jl Aa^aII Qjk AcjIjijII Ajj.H^II A_uil_jJ Ia£ . 

. aJIxS Aj jC-^ AajUa jjlc- 

t * 

4 .* J ■ C* 1 j [-a aXc- ^yjl Ajjill Ai*i£kll ^yaljA'Xi Ajj j %Il AajiJaSI AaiIjJ 1 1 (jl (j^AJ 

•4 S* 

. (_jia_)AAll ^A Aj>J "till AajUaII iJaIc- 4lj^Lc.lki — y 

.(JjlaJI cjULu]! ^a AjjCill AajUaSI (JaIc- iJj^Lc-Uj — X 

. aj__jj]I aLsjJI a.i-w] H olijlill acjaaa aa AjjjaJI AajUaII <JaLc- —V” 




£iU]l 


jaj*l\ jjlflt ^4 J»*Wo^cUj : I 

Interaction of Biocontrol Agent with the Pathogen 


* 

i Ji_^»l 0.1c. ^^utajjili IaA (Jauj 

.^hfll tj* JjVI ^ 


. i_jLj£J1 {ja JjV! ^ Iaa ol jU^aII -T 

Antibiotic Resistance ol JUaJJ AA^Iill -r 


jL*\\ aI« dual jA 4 ieljjll Aj^asJI A-»jlL«ji Ljii.'V (JajuLwJ ^yill L_*IaaVI ^1 [jA 
Clin* >1 A-ajILJI 1 , liaSil aU n. jIj 4AJjL»j£JI ililsVl dib 'S ^ Jl -.«~i ,u\’ 

^jlll j^aII (jjlill dl l * «A l jA 4-jj \ -ail VjU All A_j_a_u1jJ-4uVI (—iIaaVI ijfAj ■ 4_aVI 
Ja d)l» .aVl'll aAA <AjlL»ll JaIjC. Ja 4_ajlill AjjJaII dlbb^oU ■Lajlia dLa-l^al 

a—* jli-»ll J-»l_jx. *1*** a : JjVI a i.Vull Iaa djjiai (jl jj, in tilliA . f l-j v i (jl J^-v ^11 

t 

IaA^IjJ j]j5b 4 oAA*ja Aj dibldwi Aa.Ij (Jj. la. aLcm jjA j!i£l ^jjJI AjjJaJI 

4jUiUj AjjJaI! dibbla*ll AdojXAll ^ojaaII (jjl£]| dllxVi t ~j C^jjUl . l-la. AiaXual 4 i.dn 

* t 

4aj1jLo]I J-»l jC. dll- A3>j |»Ja» a jjl juLa. (ji lAjjill (ji (jjS-l I fra k* .* JjV dlijj 4<daiada 

t * 

A^. (Jal ^ ^ISII ^c. lA^iib (jjSj (jJblbj o j£__vd-» (jj£j AjjJuJI 

JJX- dlV^LJl j)li 4(_>a_>A-«ll (jjlsll Jjic. L_il£ ^>Jjb dlllA j)l£ a) dll A £a . ^£aa 

* * 

AjjAI Jbtul J (jl >11 a3 4 Aja. jJI <ajV Aj^Lail A_ajIL» 1I (_bljX. Ajawl^J I (j ~ Aj I ° • j^aall 

A 

A—ajLiAll ‘ 1 ^' (jc- bal 4(jAaj^u]l (jjl^]l ^A ajLiLJI ^]l (_jAj^i ‘ jb ^ ~ mU (jLwjVI 

AjSjjISj.* j VI I 4 CajA) L^JjAaJ lull j*J AjjIaJI l~iIj iUl ^ja <ajli!l Ajj aSU Aic-LluJl 

. bjjj^oll ^jS AjjJaJI dlbldull <AjlLa ^yi AjLjld 


^jAa^Axll (jjl^ll “bajliAl A_iiij_aJI Ac.ljill o' AjjILla 4 a'djll idiLul^jAJI (jli (_yJlllllj 

A i(iil^i a ^jjjAj (jl t_ujkjj 4<j^j_ajl <ajU_«II (JaI^C. Ajawl^j A a Vial I 4 Ajj j •all dlbUla aII 

aAaI I »_'■ .1 ■« (Ja» will (jl (j^u a_u:IjaJI oAA jjlli (jV iillAj 4 Ji %!! (_y 91 ^ aj '.bj 4J13 A-ajUaII 
A_ajILa laJ l JJ iJ A> dll^ljAVI oAA (Jaa (jjll aJLoVI (jx . A_^j.aJI A-«jLjLall 



otfjl <4jlLJl 


(JLftjkXwl ^Loj A til ■k.A LajUa i ~'l ij ^-1 ^'1 i\j i ->.11 CjIjLl^J) .LiI_^j uJjLijjjJI 

t 

j-» A_illc. A. i- ai Jj_a.j_j L$ _M LmJ ^jill IjjJojaJI jjlSJI Cll« *■ aj -LXa LajLLall <JJjX. 

. LajlLall 

AjjIJI ojjJall jjjia jC- LuLu^JI CiliLAAJill 4j^±a]l CjIjLuemI] LajlLJI ejLc. LuuU 

* ^ * * 

ij-»'i <1 ^jlc. jjjj jl i_f\ aj Lajl a <aLl A ■> il <11 dijjiiJl. L_Lsl joJI JLi (jjjla j>& jl 

CjLua. . Ajj_i_aJl Cib L aJI A_Jc. jlijj ^jjJI i—ii^ll A Uul .J «a ^lc. ji t CjbL-aJt 

js (jlc- JJ)3 jl i lIjIjIa^.aI] aC jL^j^jV! Jajj ^jl ^jS-4J 

« * 

JjXa t4^ala]l Ajjlj_^ll CjbajlxJl jSLal jl 4a 4 j~i... Jl 4aL"i Jl LajUall CjlijjJI j^a 

jLiJdVI j* L^aJbij Aj^LaJI aljbUo all A Vn Jl bj jVvjll Aixul^j Ja.Vi LiX l~i1 ij -a.il oJa 

Self - AjjIJI LajliJl tliljia. ^uili ilil'n %ll allA i AjjiaJl ilibbVi Jl ^ajj Laiic. bib 

* 

L>JI ^ ij.^wJI jjlill (jlj Jiu jl c£*i »ju .resistance genes 

dlLulSkll LajLLall A_ajLall lIiIjLLII j^a Ajli ^Ubj t diljJUl 4 a 

AjLlS Jl dibjUll j ; ■''- -” 1 Jic. A_uUI LajliJI t " '1 *'j ■>■ JJ LsLoV b «4« \ ^ *... Jl AXe^tJI 

. a Jl 

* 

. ( ji.UI jjjiill AJjAaII A^ajLLall ^Uaj ( ji 4 -fc.>»lj A_jjUI LajLLall Ax«Jk| j )^ h~1 

A. tumefaci- qc. ^Jl ^.Ul scliSj A. radiobacler b>uSJI jl 

t 

aJUJI aiA jl V] t (Agrocin 84) ajjjjJI jLaJI J*j (jj>L jc. j±A e«5 

j*a 4^j_j_aJI jLuaJ) IJ-J A_4jLLa jjlflil j^a CjV^bui Jj-C. Jjx. jbclb 

j-a CjVj-j*-il ebA .A. radiobacter b_>jjSbJb AlabiJI Cjbl_ii]l ^x- oa_jj._jJI CibjAJl 

0 * 

j-Luj j-» >LS (_jJI (PAgk 84) xaj^b JLLsjl a > j'i i jj^j jl -> Jl 

jjUll jjJj Ajj \ ->.11 A^ajLLall <ji AiajLLuLall Al^bull j-a A^ajUall 4" ll' ) -yj tA t jbujj^V' 

>_iulL_jll tl—ii) jl cJLi jl. Aj-ui Stockwell etal ax>j La La) >aJI 

Jjlllj (PA gk 84) Jl j* A$j >1 A jiC. ujlilJua (jLj tjj-a^iJll Jliij>U iaj^LJI aJA jJi 

0 f l 

A_jijLs_ 4 A-ubbaj jjic. <lVj Jjall La . bLJ j_UI ojJ-l JjJJ jl j^Al 

LajUJ Ajjljjll Xcljjll ( a^J AjjaJSlj t A3 *> 4 J Jl AXa_)ja»all cllbjl^il ^ Aj^xaJl CjbLaaxll 
jjaI LajlLa Jl! jc. j4JJ Jl ^tialjil jjXaJl j-a ^ijll 4_yL-j . AJjjaII dlbLoJl 



Oliill ^jaal'jtn’V - 

diijl.L«i xll <_jijLLaII jjic. Cj_3_Sj a_a (_^j_kVI CjLuiIj^JI jx V-Js lJLla jlVI t A £ ajLu 
(zmaR) Zwittermicin A ajU iji-ixll jj_aJI L_xjLixll J Likhll Ljj^JI 

t t 

jx Zwittermicin A *"<■■ <11 LjjjJI LxjlLaSI Jxlc. jx Ljjl£ <1 jjJ jl aS jl_£ 

. { I ‘HI <u» Milner et al Iaj^j LJj.JI 0 3a) UW85 LIV— B. cere us L j-g&J I 

lilL jxa»J <Ai^ala i B. CCreilS jx Lililx CjW-w J J j ia.j i ZmaR ^J-A Jjjj 

t 

Zwitter- ^isVI a_dI£aIj ^aa t Zwittermicin A. ^iliV jll 

t t 

jixj zmaR jl ^x . {Liu< Raffel et al aa^j lx 13 a) ^IjVI b3a j*^ micin A 

t t 

jLS 13) La, ii i_«j_«jV Ajl VI iE. coli Ljj:i 3L!I Jc Zwittermicin A Lxjlix jl 

t e 

olLLSIl Jc. Zwittermicin A LxjLL» ^lu jl jixj jl Jl Jlijjl <1 J.-» aj ai zmaR 

*■ 

. jjLxij jjljll AflWu jl AjjlII ^ AiiaAll 

4 fl JkajO A*_1 }Ia]| l" tlj aU \\ \ 1 j l aft j 3 ,"1 a iljLttjIttjall (jaft lISLiA 

Ajl Axjliaall Inlrv^l IsAA ^jJI 4_Aajaft-JI CjIAjISII Aj^iajI CjIjL^aII 

„ t- f c 

liLxS .jitiVn jl j£xJ jjillj Lxjlixll CjUfLuliLlx ^Ijjl jC ClI*.jjj Jij jl jjSLoa Ajlj ( (jLa. 

jj. 1-hydrox-yphenazine aal_j» £_x Jil_ Septoria tritici «I1 (jaj-xxll jjl£ll 

JblLj t jjjXJI ^Lujj (Superoxide dismutase jJjtSJI Je. LjLJI CjLjj]| jjja 

t 

Pro- CjLiIjll a3 a jx LJlx. CjljLuix ^^14 J&ma ^cijj ^Jl (ja_ y >xxll jllSll (jjIjiL jla 
a ijj■vtl Lxjlixll fji (^J^uuixll jjaall jllSill at-«,..lj' a ■v jj Kr. j Jj VI (Jxj^xll jx (tectants 
J ^jUxll joilouill juijill >ax J jliuVI ^-iljJI jjiall j) .Phenazine Jl ialxl ^iixllj 
Ljjj -a.11 LxjUxll JxljjJ (JJall <Jlx-»-i,iuVI jL Jj-sll J) (LLjJjJI 4 _la 1I CjLulSIl 

f 

AjjLluJI c." A \ y -V Al i 4 .3-. J A Ji CjLuI^II jLlLj ^jl tAjjl-Luill 4 yV\ J.l 

G. graminis tritici ^ISII ^ Cjli^likVI j^L 3 AibAaJI CjLIjaII 

tAAaJ-AjJl ijaft AJjJaII A-ftjliaftll AI^auIjJ A %V1a 1I 4jjj -VII Cj! jlA=udl AAjaUdLui^] 

A^ajljLail JaaljXL Ajauajl^j ; A j.IU ft \ JaAJjV AaajLLoll CjV^LuJI oAA aJojojIjJ 

jXL AaUiLuI^. djl«^a.VJ ^aft AAAlli A>JjliaftJI CjV^uJl oAA lIuIS Ijj LaJ 3 - x'^lj J-VujV J . 4 j jj -w il 


OUitt >aY <ajILJI 


CjUI 4 Vi *11 ait -Vi ^ <la±A*j CjjLS lil L*_lS j \ 4{j-iaJl i ji <ull]| ^ j.*U I 

(jj . ^jk (_)mLajLA l lAA jl (, a * S j\ ^ -V UkjU-iil L is , u i 4 

JLmuuiV (jAaj ^—ijM jl (Jliiil 4 djI^iUI 1 'y*' 

-MJ 

Iron Competition 

t 

• (jjjSjAjluJI (j Ijjc- CI Vi t_)ta£]l (j* (JjVI tji alii I lAA j£a^ 

. dlliAi-JI ijjt 4jL»jJkJ AIIa j ^jjlSJI ja) (JJjL (jC- AljjjJl CkjtLJI 

£jU AJAaJI jjU t_ Ijjjlm jJk Lo£ . AjA-sJ jjic. AujbuJl jA ^ALuISJJI »AA ^il (jLa ( J^» l 

* * 

e^‘u4j aII aLU ^jc- aJL^ lj^a._^» a *lm« a Cu^i u^j ^jk 

ljIuISI] L^li- jjjSj juXaJ! jls JULj t Ferric hydroxide dliAJAaJI ajL-Sjjaaa J££ 

* * 

4-Apj-»_a. A^kJA jjdc. Ajjlil JoiLa^k ^ <Jiil jl (J>-» A ~ ^ ( J^£- ** j«-dl 2\ -dl 

dlA 1 Aaj .j.a'jU J y* jjSjjj AjA^JI i._ills'll U^jj^jil (jA-aj JSAj IaA . aJaL«A.« 

^Uaill . A J -Jl __ji -dj_i.Al liiljj tA-JLc. acliis L>u£Jl AjA ->,11 ulk flaj if* 

Iron <jjLiJ aja^ aLjIj ^ ^Ij « Siderophore j^jjajLJI jA cJIa ^ ^Aj-aJI 
. ijliJI JJ jjSjjAjUI JiiJ ^Ij (j *iLaUlj ibinding ligand 

0 

ijfLu 4ahv*11 MjjJaJI <iaJI CilijlSll (jl jA jjijJjluJI <jj±* ^ »1 < i~»‘>N 1 j/'-dl 

(_U,« ~\ ml (ji <i_ij aJI Cjlijl£I! (j^Aj dU a^ . A_ukij jjjjAjLuJI ^jj (JaaaLuu (ji 

LjtjUjJI j ((j^jL^iLk^U 1 —LuiIlJI (jjjjLj-ill (Jj-laj duLS Ijj ijiajull 1 j ■ >1 l^jljjijAjLdl 

t* 0*0 

djLaal fjL . ■* j - - Pseudobactins Jl AJA_ail un, ~sCi (jl LajI axLi mi") 

jj^jjjAjhJI (JLmLuuV AjjAII AUlSlI 4juJAll AaaJI CjLuUJI *jAAa 1 AkaJ AAckjLjuAA 

t « 

(jl (j^Aj Ajj_lJ1 -L»jL1«1! ^j^j-uJI jU^jVI (jl . * jjj •*■!! JaIjx- aLuJ^j a ^ Vi Jl 

• * 

iafuj AijjJa le- i—JjLu (jl l^lc-UaluiU AiA^luLiall AAa jaJI AjUUJI duU IaI LkS jXa (jjSa 

JLo i A Mil (jlc- SjA a Jl >_ll.»j'l .$1 (jfjJa (jc. t AJ 1 *kll (j-» il -«(jlc. a 1 4~l ■ Jl ^yc ajjl 





Parasitism Jj-UiJIJ^JaJI-0 

. (i_j’u£J! ijA JjVl cjtrfiail (jj C-j.V-»J^ill IllA j£j ^ 4laA^L» 

AjjU-all C.jli4l J*l_j_£. j_ya»J jti 4 JU 1 >11 |jL»^a.j ajl jlCaull ^J1 AjLcVlj 

/ % + t 

Tfi- ^laill . ACaj-**ll CLulSHI (jlc- JtliTill jjjia (jc. CiLull ^j^aljjol 1 i~«-ijl jal au 
a_ 4 u». <iliuA Jjilali lu .CuLiill ACaj_**II CiLjlaill t5 J-t Jilc chodemia sp. 

( t 

^Lai^Vl fri*'a^c. 1 <jJ*J AiaxalU^J c^ImucUj L Jill *j i t fl (Jjlitll 

l-aLvi aIaLoi ((JjIaII ililI A^aLi. o>ldij ^ \\]e±A\ jaa . --j^ 

jjjia <jC. A ihfJl ni«i3 ££aj . ^Ixu] ClU^-aj ^jU.All <- U-Sjjll 

* 

Jj-u», t-ilL Vj Pythium ultimum jLUl CLi_iA <■ »-'L Trichoderma jLil\ <jl 

jjlu JjUll Ajii. J-la. CoA -j] . P. ultimum jLill jlail <ilc* jlsS dj cSLcLb Jajui. 

* 0 

.Glucanasesj Chitinases * Proteases Jl cLiJJI ILLi Sjjl* cLjjl) aLJ^s Ijau* 
^jjjLc _jujL Cilij t IajjCu cLjjaili aca JL*j jjjtj Cilj jjSj l* LiiLt cLujjVI o'ia 

. cbLc^ll; jl JaJUt* (ji 

Aa^UlLI JjJ wijljjjl -t 

Genetic Diversity Among Biocontrol Agents: 

(j* ^uljll t_SC»llj AJj^ll A-»jli*ll 0^ Al^l-JI CiliLc-liill Ciljui»j ^jl 

JjX. (jfA (J- AU Ha 4 AuxJj jJI ,_^lilu*ll ^UUfc (^JLc <J £it j oajJLj-« - 4 llq ^ -II ACiujJI 

« M * 

Cuii j nltil I 4 I jujLill Ob sCa.l_^ll a!!UI ^jl 

$. 

U*-p A'i ^3 ft^liSlI CuH ^Juiall Aua>ll CiLul£U AjjIjjII CjIc-. jdl jjl . ^JLill claul 

. Cl Lull Cjjjuli C*jli*l) jjX- jul > »a*ll f- Id Qa ^c- jll 1 ojj Clj 

4 * f-~ * CV^Li ^j-oLi. Jiijj AjjiaJi C4j 11*11 'CXx CV!lu jt "■- .'II A_a.la. lilllA 

Caii la] L«aa (j^lj 4 <uljjll c^Lc.liill (jl* 1al*3c-l killjj cl^ja (J**luiiu ^^all 4 dll3 

*■ 

<idb (J • ^^ ai l*£ j 4 <ui i _ya ja 11 A'i 1 jccl aa y> j* <jjc£L iulljCc. CVj>c. 
JL*jC«I iilllA (jjSuV 4 0 Jju£- j_jilj J-aJLu lU i—<_j-u Jj j -^1 1 jli ^)ll-* Ul 

. Aj^uJI Aukjllull (ji l^i* aUiou clc-juli 

Vo — ■ — - ■ ■ — —— 



iLtlulf OjlLalS 


* t 

)—SJ_>*J Jji 2jLa»Af1 (JaWL) ^L> 'ill (jiwU J|<-I -> | 1 ^ £ 'j a^>u_XVI CjI_^ l*)ill 
(jjjAa (jc Ajjliill AXa jam!) Oltilfll .Ljjj < A ilia. a11 AjjJjlJI Aj«jLLaII CjV^Uu Xiauj 

t 

tCjlj .m %1I ajj j a. aajIaaH ^ oUoVl axs OaAaJluI . a^iLc. cjLSjjlSLjji 

f t 

t-"^l t ■%- I ajIc. Cluj ^ill j B. thuringiensis j_jki j£ilL jjxJIj i <_uaI ^>iSVIj 

Ajj j ail A^ojlLtil 'jA.aU.tal XS ClliAUjIjCuiVl tiliil AjLIla ^Ijuji lilllA . CiIj-uaJI A_ajU a 

i A_C-_jj-La ClV^Lu iLajI (ji ^Lau ft Vl) aijJXaJI ClLtLajJI (JamU lilLiAj iClIuill (jialj^V 

t 

. Clllu j yjl aLjAjSj Jj (juLul J-li ^J>jlijA AjlU -L)U 

* 

AjjJ_aJi Cj1j 1.C> all A_±ll jll A^ajLLail jl Aj y\ aJl Cibl.iViall ^lijl AC- aJj 1 , n all C)Ljj-»JI 

Mo- ciliiiall CiLijja. jlc.1jS <Jiiu jjJLilljj tjjjiaJI jL>»<Sl Cil>Vu (jjj * *•*■ * (jjii 

B. cere us cSj'X* . AjjjaJI CjIjLoaU axi* CiVliLi (jc. LuaulJ lecular probes 

2,4- bjUI AuLuiall P. fluorescens aXcuajJI b j o<4 l CjV^Ujj Zwittermicin A a>ua]I 

L)31 AiliC-a jjisliA (jA (jialjl Ujy^auj ^ is t diacetyl phloroglucinol 

,(1111 a_ 1 u Keel et al tiLli <j 1111 ax« Raffel ef al ex*j L. 11 a) \jJIja Sj 

# 

(jitjj Li_ ljU jin] I Aua^lj (jA ‘ al-C'i j| jju« Ifl,«t) AjjJjJi ClljliVxll ^jill 

t jf ^ 1 i 

(jl (jit) CjV^LuII sJlA (_>a«u . V Jii Lt£ A_^aLi. i—ijjii CiaJ Ijjl j-gKj (jl 

t t *■ 

(^j-kl ^ ■> ^ _jl Ajj.HA Aujlji-a. O** 10 . (J® ^-ajIS-a 

(jc. Jafijj jl (jit) CjViUiJI ai^J CjUjxili (jli lillil AiLiaVl) .(1 i 1* (Ji* 1 ) 

b jjjilll aiA jl ( AXua ,jJI bjuSLJl (jA ClUojlitAll (jj-i» I . AJoIaXa djtUl IgjLtij (JAj^ 

A 

aXa>j Ia IaA 'j I^Ja aJ jIa aXa,l^j jjLxll (jli y Iaa (^>j£I ajlii ^jio JaII la . il) Cil^laill ( va 

. ^ 111 “1 Aju Duffy er a/ 


1‘“1 



olul) AajLLJI 



■ __>j J^i»J_j AjjJaII A-»jljLJI vlilajV £jji* J7 iyu : (V) J£jl 

^jVl - B j A 
AajIiaII LlL±> . 6 *ih v J1 ajl^aII a±»J\ ^jliilill , A 

l-*j^3a diaj <11*1 ^j^taa <!>LuJl cilij jjl (J*« ji_i_C- . ^b_>*il 4 *" ^ - Cj^jmS -*j ajjJiS diVjX- 

. Alli^A 

(C) AJjAaJi AajLxaJI ^JplSoA £ Ail'd A C lVl jJUi jjjilu ^aLa^ cilli BJjAaJI CjV^uJI l—kj^AjJ £ Ijjll ■ D j C 

. Kaiii D liljlilj fiJU-la. AjjXX. <AjllA JaIjC- '^_]»j*jJj 

<jJ . (C) J <ly\ *]1 Xjk jIiaII (X) AjjjjJl .’«-*a]Ij 4_SjLiji1 JLi Ajj j fr it <ajIaa!| ^jKi.a /jl j£-u ^Ijjll (J^-^-~il1 

CjV^Lw ujjjajI ^a..^a > dll tll»* jjJoj ^jil [j-yS <jl AijLwJl dlL-^Ilj Aj^xaJI AajLLJI Ajfuj&ji <i jh-a 

« (D) ant X (jj^U V t lillA (J£i L i ^j |_Ji*ll lllA t AAj'i«!l -Lldi3 A-ujj ^^ildljJu 
^Jj L-il 1 Vi 4ji (j£a» ant X Ajji^aII u1iV^*m 1I <jU i Ajjx*il AajILJI ^JjIaJa ^ <iUlA £* : E 

-la jIaaII (_yi rjy^ J' * A ill k all J^sUaN ^ <lh ^aII (Jx^aI » All l# 1c. >, ui A b-Jj-IaJI dVXJl jam aKjIla 

jlijSlll rLjl.-wVi ^Jauj t L _>b ijaII aLiAaIi LlXaJl »>jji5k dilx-j^-i-* 'wjjjjdl a!>4-aJ jjJ j^IjUVI KiA . £-jXIaI! 







CljljjJI (^^* 1 l_^»V <JjJ*ji ‘LajUL-JI 

c^ U J) y Aa^UII ci^Uu : 11 

Interactions of Biocontrol Agent With Plant 

Colonization jUa'L. «A1 -\ 

a a 0 

(_jll1 CjLliil ^cJaui JjUlImU jl J a !-“jj J^»jj t AjjOsil CnjlLJI (J-»Le. (jl lJ« Ini* jijj 

f A * 

(jLi JU. Ajl (jic-j . ajj x«JI C*jLla 1I ^uiLuil Ajl ^ a ty> jl ■» ■ ~ -VI 11 a ub 4 4.\**Jk •%. > 

* * % 

<i!>Lc' jj Ajl (J-uj <Ajj >aII i^jUJI J*U 1 AaljVi djl» * xMl ^ ^ jIajlLuiV! 

Citjjlill JajLut Jja JnjjVi ^3 'i^U3 . CjVIaII (ja (Jjli LfcjlYn 

0 A 

( Burkholderia cepacia liiia. Aiu-a3 Jlus.1) P. cepacia jLi .11 a!»Jjj AlwJl ^ 

. ii _yapA SI Jajgu Cn.jjj Ajjj.a.11 CijUaii (Jaifi t' 1 ' ■ <A jjl \ (jAJ Ajjjju* AJS^tc. tilliA 
Aiaall jj jjj ail ^)Laaa*J CsLj£j AsIiLc. a] jj£j — -»N ^jk |jA.Lti 1 (jisjall Anj yfl (jli i-*llll[ 
Ci^lijil (ji (J i A Ajli JL* ajI jjk.j . 2-79 aJ!Xu P. jluorescens A>Vnj*»_j]1 LjjjSJi 

.IS Ajj^JI A-.jLLJ 1 Jailc- jjli l^_y *^>*11 l*»j jVll jUjLlJ Jls (J ic. i_*1jjjl l ill irn") I 
* * 

jj>a Ajjjut jjl jL^.VI u'^ m i ijk iJliA . CjIk *y ~)11 jy« Aj]L& AiliS jjic. „1*Jjail 1 . <U-~jV 
U^<j j>aj B. cereus j P. cepacia Ji* AalUll •*li£]l oil AjjjjJt LajLLJI JJjx- 

a 0 

(j*uJ) (Ja_a (Jj^i I 4 JI jXj jj i J* -11 <j_„U 11 Cjljlaill (jlc- JULs V *i aw 4 

« * 

aiA i (17 ALui King & Barke 0 ia>j U 11 a) l^&ljjl q+ AiajiDI j!js!>U Cjl«*,null 

0 A # > A 

^AJj ^A*j /jl ^IrU^n jl 4 0 ^-LlS I 4 J jjA^il /jb Jjill J] 

A «■> 

. IjjjK) 1 I v Ijjl (jimJ CjIaaaoII Ijjj.l-fc.* 

(J^jISIIj AJjOaII \a jlioll Cj1« ~J 7- n. (Jc.lial1 ^3j JJ«-A jjl 

Ajiuj Johnson aAxu1_jj a * \ a21 aJ x .\«.li Aj^Akill oL^1j>ijVi * _u • ji t^*»1j ^aJu is 
. N S ^ 1 <ja Bonaterra a.U«1jj CjLuVI jiA 1 0* ol i<v> ^^1 SiUjllj ^ ^ t 

J. ^ j]! (jjlb ‘pLAi (JJaj (_j 3 (3^4 ^ j ^ Vn U^ll ^lL»ill (JL*jLLuiI jjl 

t ^ A 

(jl Lk-ialj jijj (_Ua 1 I 11 a (jA . Ajj^l K«jli<Jl (jlc- Aa*rfila !1 iliLajVI Ajjjn^aj 1 j jlr- 

A 

CjL) jj< ' * 1 ' (j-* AJ^IjJI (jC- AjjiiiJl AJi^aJl (jA 'f*eUliVlj ^»L«jaVI 

A 

^uLiull (J^ “*I LajLiC- ) J^lj A»h -k j (jjSj Ajj J*k11 AajlxJl JT-'l-Aj (j^ C . '.^ A ) ‘ aSjLUI 



ditiill ijJa) <jk jlLJ 


&AA ^5 y A M « ^1 J>, A A A * J1 ^jnfl , ^ j\ &^_aaJ| ^JL-C. ^Sa^all 1 ^Wr. 

dXi <JJJJ l jLajuXuiVI £j-k^j-ft JUJJ k V^LJI 

£ A 

< e-Liil ^jjaj^a-JI (jjlSLilj Ajj, j -vll A-ajliaJI (_UU ilil a a ajj < (_$J—a jl (jij^yJI 

.cAuil 

jdc. JIJ3V jjjaJI jjlc. JUill joe- ji JUill jUuiVi (ji dljlij ^jjll AjjjjSJl CjIUoJI 

I Jjj i. )«1 j (jl (j&Aall (j-a <£til jJI C.L 1 II t Jik ^11 i—Aj^>la ClaZi t(JLi. Ajl C- - U -V A — .'.-si j 

0 A 

A_ajti*ll (^ A 4 j)Lj till j I jjjjJI ^^lc. Ijj j'KJI (JLfcill jLSoiVI ^-3 L-uiU 

JaaIij si—ijjiaJl J£ i-jjjUll sjjLijJlj Lj^iVull fj±) Ai^ijill Ajjjjjl 

0 A 

^lc. A jli>)l mla—i Cjlii. a jjj ij . jLan JunVI (j-lc. aj-liall £-a I Ci«J-a t j i£Ll (jjjjA—iVI Joi-joll 

0 A 

.j Lml ui^U Li ;) y ia jj (j^S l 5-^L) ‘JJ-^lb (jU«sjlVI 

0 A 

jU « l J jjjj Ueul (jA l(_£_)jlj]l |»Jljjlllall i-LlLaaj ^jlc. jjjJ (jjJI ClljiUI (jjaaj 

* t 
l*UaJ _j_L*ii Ajl J« 1 - Jl QA s^l vslL j .J ij r\jJLi\ iJljA . (Jt ,^]1 Ajjj jjLij]l jja*l 

A 

ajjLa (jl .<-»fti jl ajljjl ajjiUa dlljilall Ajj«<-i1 jAj t jLaJiiui'vU Aa j a J lia 1 ^jll CjjjjAall 

(jlj sUjij>»j ji s (jajjU^iijil Pseudomonas cSi'X u oljiis.jjiaJI jU»lJ 

A A A 

Jjjca i B ] (j^aLuSj AjuaVI (jjaLo^Vlj AAlijjjill Ajjiill jjl (^lfc (Jjj C:ljaJall eAA JJ-^l 

A 

(_ji liljlii CjILlo]I oii sAuAjJl ejjj*JI CjLjjS— Jl sAjj^oaSI jjaLa^VI JLwiuil s jaj 

. jUju. , jjV 1 sjjiuall 

^j3 ALa I.Yjfl.«j A^jatJI Aj^XaJI A_ajlLall JaI \j£- Aja*ul_^l jjjJl ^LulOuI A^uiljj jjl 

(jjSj A^IjijJl dl^\jiiaJI (Jj,i,<1jJ Aj yi^oj (jaljilJ AjjJaAll ftjijJI LJAJjaj (jl . Lj_jjAJL a, 
Tricho- oljjja Jt~- L^_aLnl 4 ,l OjSj jjluiljjJI Jjia.1 . AJjJaiJl AluJI A^jIjJ (^i <jjU W~>a 
mIaJia &jj*a »j jb_>i oLjlaiJI oiA .(JjLajlu (_$_ j >JaIll ,.\ j ull (jjii (j^Jlj ‘ derma 

A^ajLLa JaJJjj .(JjLajixJl sjlai (ji sAjjOaJI «L»jlLall ( _^C- ajjLJlj jjjJI j L aiC u J (^ji 

(jaLjLaJl JiilJl JjAjj 3^1>jlaail ALaLi s i—Jjljj‘n.a1l qa JUjX- £_a j^- jH 

A A 0 0 

jjJ j-Sball ^bj] ajbj (jl (j^aaJI (j-a .jLaju-aiY ajbj sjjLuLul JuiaJ ^ Lj* — a dBj !^Lc.La> 

A 

ijjlull 4_Iik. LjIL JLaniul jji Trichoderma JL>il\ J^aU (jjjb (jc. jiaJl jLa*iuil jjjj 

.AJjAxJI AajlLall £_a-ilj jLa»j—iVI ^ ajLljll aAA j)|j 



——M Cl lull ^ a \Ajjjjkjl 

Induced Resistance &*£ - tl i-*5U;i-r 


tCjLu)l CjLa—a (jl-mJ Jji JlSjjo J-Jjij CljiaJ jjlc. <Jaju A-JijLLtil ^jiaiu 

, CjLLftll ^L' i_i JM a^Allajl obi (jjja^yd jjlSIla AjLuo!>U aIaVj ajljj J' ■» 

• 0 

■ ') C Ajjj %!! AjajLLail (_b»l_jC. <CLxi-ut«ll A-ajlioll jl La-i^lj jJlU OVCSI jj^ m ! LS b 

ObUI AjLaCLuil Alkb jj£u t i. j.y a l jaajl CjLajli Cjln.VI <C.j Ay a AlVb 

<(SAR) Systemic acquired resistance aj.uC« 1I AijjaJlj Ijua. 

AjL^VI jl A j H.n^> AjluaV AaCjVl A-jl .Vui' SAR jj . JLsJI jA Lub (jaji lb* j£lj 

_ » 

A_lwi3b Jjb 1 AJbiil A_y»jli«ll (jjllj ia Aa jl jAj^« ^jja_)A4 jjl£j 

• t 

OtjLLail ^yi t 1 'j,l -a j 1 A,i yj mail V-ajlLail -j at jjLa jiiajl jl . jj_VV 1 A_y^^d C ll nlfll 

« < 

. Ajjll! ^Lii j_>3 CjLuII (dj^l I n»<Vl (jjil Jjialjya^u AjjAaJI 

< f » 

^ Aj«jLL«II ^ylc ViV) jl j£C«ll j>» (AjjjaII A-»jliJl (JaljX- jb ^l_yial (Jj! jl£ 

* * * * 

(jClLuil diUjj hi Vi ajjjjSoI! aUIxJI jl cjj^dal (jjll <_ijl_vill ,j«Lil ^^lc- Lia-» tjJjUJl 

* c 

Ajli_a, jiSVI liiLajVij Pseudomonas solanacearum bj_u5db A_JbJi ajL^VI j-» 

A A 

jj^Sb jjJLc. ujo CHAO AiX-< R. fluoreseens Ajjj^JI i^jliull J*U. jl 
(jlc. b.i.Vij ‘(j-“(_>i» j_a* 1I jjlSH Ajjl^ > Vjli.* SAR J Aial__>^» 

(ji Signal transduction jjUVI Ji>^' tj-s by l£^'j ‘CdCJl 

{ _ ff Lc. dJViV Pyoverdin ^.*.^11 jjijjjjLdl giliV ^1 CHAO ol>ila . SAR Jl 

0 0 * * 

t- >'ij ^yj aj_^u£o 1I v~ ilaloid 1 j nSy__>j \jj3 dllA jb Jjijl ^y]l j_jal Iaa < SAR 

A 

/^kll ‘ ~'b J.' *~ ] Cla.^] L ylc' cb Vi P. pittide ^jA a. <j LjjjC diliA 

cjV^C yiiliA . SAR J a £i,m'^Sut ajLvLuiVI £-* liibj-# ix>^ PR la jijbJI 
AiiljiJl (jjjJl cjLviiJ <~» Cj dilajyj (jic oViV P. fluoreseens bjjiiSiH ^ 
A \ tt iU.j 4 1 1 ■v *1 ■ .i l ^te . i- i V' tillj VylJ L^jl jXjU (jSlj (SAR J A Ajl ^"l «a VI 

. ajiall* 

( SAR jjAASiu (jl (jiuV jl ^bllj A^La. JuCt A-ajlidl CjLjjV J-iJ oLVll idJliA 

0 * 
AjLaVl ^_y4 ijC- UJ«J ija t-u/l Labjc- (jia_>y»Il h/u Aj^jaJl A-*jLLall (JynljC- ^1 _jAj 

* 

ixijbj AiC (_y3 i (bllb Ljlc a^bj . AjC*VI ^ ^ AaIjJIj jl jiwVj < (_>a_> aJ1 j^lSlb 



Cjldill AxjliuJl 


CjLjiuJl (jy clj_wa_aj jli iP. fluorescens a ^ j *jll Lj-u^JL fjjjljjdll 

CaLco A^jLLa A-ajlLa lill.1^1 jjAc. L "' •»■"' t Aljn^jll AjLiJI jdaui .jja aj^iuLall A_uAa]| 

L-u n 11 ojjji -alii Cini jl Ajjj ail ijLLJI <jL J^ill (_gj1 lift tA-iaJI LjajSJi AiCii U 

* I 

Inin A-ajlLall (JLaI j£- <j£l ^al ClilS Jjhi .ClLlill jVli. AjjJaJI Clbli^JI jl LjjjSall Jii 

X X 

A_,ajlLJ) Cli j iIjIauIj SAR (jl i ^jxnLuiVi (jja_3 14_ii—»—l-unall A—ajLxall jjjJ a (jC- ^yiojJI 
<— lUVn (jl (_U'i-> all i_yt AjLIlunall AaC-ljJjil ClliLaaJl (jV lilljj Aiialjia (jj£l (jl i_iaj Aj_juJI 

. sjjjSII Cl la VI AjjLLa Cllj^Cljlml ^aJ 


Genetic Variation In The Host JiWI ^ alJI jjJI olj*«3l -f 

i y * 

£-a Jc-Lidl L? Ic. 0Jlj-all ClLlill Cll n > (jic- ClJjSj aj d-a-lVl (j-a lj j '> ^ (ji 
aLI cILia jji VI < <. ~ ij y' jji -uialiill Aa^WlL Aid! Cib A*aljll Aiia,i]l CilillSJI 


x 

AjaiUll IjjLajjV all Ail -aC^iVlj I j iilil * ^ < _th_aJ Ci liLiill (jl ^Ic. Jci 

X * 

g'Ijil (jil <i il'A'i Ajjidl AjajlLall ^ Adb A ni a AiiiJ Ciliil£ ^fic. ej^Lall . (_gj^VI 

X * * 

^c.jj t, a. LS lc. ©j, 1S LgJ diljLiill <jl j.lJJ * c-aU^Ij Cj Lj Lilli 

. ACa__)<<Lall ClLiilSHI »jL«ua -’j q£j ^lllj < Akiaill Aldl ClLul^ll £ja CiIxjaxa 


B. polymxa dull jd A a.djjl Ljj-idJ IgxlaCuil (^Ca ^jS ClUjilll l_jji 1 aVi^'i 

X 

I *'■'■*31 pl_^il f_)iaiu l ji A, til yu L -T-n all Jjj_a, aJ l_jjj-all BdcilluS ClV^-uj 


Pyo- JI ajLal Jj -a.il «.llll] ClLuiJI Ci 
(ji CiLi^LixVI i n mi J-> 2 a all (_y* t 


a jjic- L^i jJa ^ Ci likill ^Ijil 1 illki 
P. fluorescens ACaxa^ll L^jliJI ^ luteorin 


t 

Pyolute- (j* ojiiJ Aja£ ^jii ^jiSI LjcSJI *aa CiVtJl—i • ^-ljiVI (j±i jCaJI jljal c ijSji 
Uj : \- ^ ' n j, : < i2,4-diacetyl phloroglucinol sad orin 

ClbUlVI (_>a*-l ji Jjjail dll (ja lj-y-S ulxai jj_iiV 4 _ s dl iCVVdl ^a AijLLail) 

X XX 

ClmijIj JSU1I ^ua (jU-y Ciljxldl »AA jjlj l^jjkVI £A (julij ^(jaaj-aiJI jjll^ll — (Jjkdl) 

X 

(jl Cuu o,\j 'i r- ClLxljJ dllA . Aij j til CbLCa-aJ A-j-uil.ui.rall £aj ({juaj-aJI d^l 

X X 

J»Lc.j ^oj-auall (jll£ll Jj-iij ^ jjA »jJI CljCa, jl ilx«.LL ^j3 t. ftllA~i A ah ^ Jl i. tUiunVI 

; LaA As-uaJI jl ajxall o.lgJ Cl kill Clljiii ^UXi jjLualJ_^)il (jlCaljic.VI . AjjjjJI AajlLall 


in 



(-il)ill ijjixil < a jlkJt 


j jxjaosj . JjUJ! jjIc. iiil3 qc. _>**!! ^ISill ^jlc. ^yill dil^jjbll <Jao 3 i JjSfl 

i * 

. ajja» 1 I <ajIL*!I ^co j! jlljuj (JjlaJt a^jLL* Ajjai 
$ 

ij>Sj i AjjXkJl 'LtjlLall ^£..i] l$jj.lia jji l ihai5 CjUllill jl t_nl r„\< s t ^_L.«|j 

Lg_>l ^jlc. l^jlj sjLuVi Ciaj .13 AjLmJI aifc tA_ujj]l ^ij^a {jC. jjlA ' a "" 

jjl Ja 1 ~> all (jd«j 4(JjL*J1 CIiLiaII ^ (Hospitality) u***h <_yAllj 4 Alii will aJ AajjjII 

« < « 

(j-a_a. t$_iS Jifi 1 . jjjll Cjliiil (ja»Ija»V AjjjjJI 4a»jlialt AiHai jjic. jjjU l$J ijjSj 

* * 

l i a. *ki jl_^aj i AjjXa. Clljlji] gui Ql tj£*J iAj^aaJI A-ajliall iJaUJ AaLwdl 

Aajliall (J»Lfc 4 .,1 1 _%j lr>j 1 Vi Alali AlJ3.l]l AaaII CjUjISlH ^ Cjbxai) ^ Cjbyjiu 

<il> bn) fjlc- jlaic-VI ( 3 i>^ 0 *■ AajJaJI 4-ajliall (JaUJ AOjaCUaJ jl 4 AjL^^/I (jl£al AjjiaJI 

* (t * t * 

(jl *, \\?ll **}> Isogenic liljjkjJpi jjL ^UlV Aujill ;Ja.xuli ^jl jjiaJ . A-ajliall 
Cilijl^i) ^ (ji jiijj ^jill CjULoII ^ dii id<-»ll ejjjitiJ a^jaHI oLiuiLw'i/l jjjj 

jj £- iill jj AjjAaJl Asjllall (_J^I jC- AjjUwall (Jaka! AjjjaII Q_jSj C-ijaa . AaaJ) 

t .lil . Aiu^’ll (jwLaJ Aasljasll HAll->.11 AiaJjidl pjjij jl &2A CjjljJ JuAaj Jjjjio 

t 

ft jvjiliil (>> Cjiiij as Inbred lines ^JaUlall ^ ^jl cJSij ^ as 

a 1 a (ji 4_U4iLdVI Cj'_>AJij3l . fi. cereus AJ>J-aJl <-ajlial! f£-^ l^jjAial 4-a_uij 

(jjll CjluaJI Jskjijij A^ajvUI Cjll^LiSllj tlW CllaAjl 

. B. cereus LjjjSJI iiLiall »jaUo <jS ^jLij 

oUJU «Ua*T»t> 4U)j£dl 4£ f jtll i* jUl( Ja! yt O^U>UJ: III 

Interactions of Biocontrol Agents With Microbial Group Sur¬ 
rounded The plant. 

(jl jjiaJ <■ C-i Lul Li a U' -v a'i <Ajjj^iaSI A *"j -'1 ja.ll AAijljLall j^alc (J&Lsj 

la 4 ^ ~ aJuiill j j ^ ^ tilliA ; 'j jSLj LLal (JjjL (Jjl .H,~)ll gjjL L aj 

? ? JiaJl (ji iill j (Ja»J jjl (JdiiJ 1 j >^lj < (_U«-all ^ BftliSj (JaS 

Lille .j a a all iiaialjj jjIaJ £)\ < AjjjjJl 'LajLLalt ^yi Ala. * " Ua J Ua 3J1 OliJlSIl 

* * *■ 

Jaaljjd (j^au C:'i/LJi (_>*»«-) ^ . Lj-li JJjj ^jSaU ,jAj 4 L$J A lr>j t a l l 4_UjjSAall 



olfill Jjial 


Cj plijl L$j jLjajI ^ic. jji) jjjll <Ajj^5>j< 1I 4 r j*7- <11 .ll.iX-1 Ajjj (jl 4 Jj jaII 4ajILJI 
* * 

(jl 4 'U^J -Ij'ix-J-. a v Ajj 4 _uijj.1a1I 4 -\U n oil jjl 4 1 aJl CjLwlj^lt ■*" J 1 o . 

f 

. 4J_jaaJI 4 j»jIL#11 Qa JUi (JSLij (_5ji jjjIj Ljlj QjSj 

t 

jj£i i Jail I (ji J^ill kuiil Z 3 . fluorescens LjjjSJI ojxLa J jJjj 

* *< 

4 JJC. LitV'^LuJl iJ !r- (Jiijj 4jJaill 4_Cj.a -yall ^yie. Igj Jjilj i IIailJ Li j^a. 

* * 

J*..* Jaj L$ilj 1 4 >>» j ajll Lj j fLII ^IjJl .Fusarium oxysporum j_a 

4 cj».\ll CjliSlSlI CjLu-aj j'^‘ aj Lgjli CjVUJI Ja*J t 4lL. j'w-iJ l bj.j.'ifuJlj i*iljjL«U 

f « ( 

jl.lc.1 Jujj (jl Linjl ajla'■.'' iCjLjLiill 4 a. -JJJ ^jill CjLLaIjlaII jjls dliiS . ejL^ll 
4,) A.*> ojljj lillift jj£j iLi) t j-li-uijjjljll 4 f~-J ■» ■v .« (ji Jp~' *11 4jj-i-i»all L_^ ijSLll 
, { ja»ja 11 4utjlLsil iljj jjl ajj-lJ jjSjsJ rjillj iCjLill jSjIaII Juiiall 


J-c c 1 A .1 J L»~' ■ mi UW85 B. cere us 4j_^±jH C^_jLL» 1I J»Le. jLkjj ^jl 

(ji Lj^-clII Jj 3 jj-la. ^jic- AjjjVuII £■ jl jjl Cllx -jg y a L-uiji (ji ejiiS Cj Jj*j CiljLa] 

4 c.j ^a. ^ J£Lj ^jJJ <jy*i jj-j*"'! ! lift . p 4iu Gilbert et al e,i*.j L* lift) JLJI 

^ * 

4a1»1a jaL 4jjj aJjA yA (jj£i ^yill 4 jjjj£JI dslx.^*>JI (jJj 4^jliL<«j liji ji£l (jj^J 

t *■ 

(jja LmLwI p-E- Jjj i~» j j ' jjLu]l oJ_ft . 4L>La^all j.r- jX^JI 4-C-j 4 ^ a L^Ia t Jim 
‘J,'°‘"jj-'L^ * (jit 4jjj]l JjUIl 4_sjlJLa CjIjjjIj ^ylc. ^LJI ;'l 

^jjKj a lilLift jjl [jiajjiij (jillj 1 Camouflage 4 jj.aj ]1 CjbjJaij j-IjiaVI (jil lift 

j. i£l COOk jjJijJI JjA 1 ,) jjfyj 4 - ^^-ci 1 ^jlisIfUl 4 C. „lj i 4 ^1 j a 11 ^jyA CjUill ) * '■■ > JaAiJ 
Clin a >1 cJiijj 4_i_a.jj^uil 4jj_ill CjIaSLu CjI « a >1 ojLj jjjL i j£- t 4 jjj 11 Q..J, ;i 4jj 
jjSlj 4 oj^Lla Axj j aJ >1 4jjAill CjlxuajS (jl . 4j^j_^olJl j.IaII AisljtJ! 4i_i3All oliilSll 

1 t 

4j_jj_iJI CtjLLtll ^gi jjjj (jjll (wiiULull <£■ j** 7 - ■» 4_ujIj^1 j la ■» CjUuLuiL Uj jjj ^jt 

. jiail AialjJll 4 ^Ia>jaa1I CjIajI^U 

4_ajI_L«1I JaIx. JUki 4_ajlill 4 J IjJ^ 1 CjIjjjLLII (J ic CjLflljiC.1 4 j^4j til lift 

: Ajjj^jI 

* ^ ( ^ * 

Loa jl i jjiojjJI Cjgu ^ Ijjj i._j»L ic-j^a^oll JJMJ jjLS !il Ltd JUAili 4_l_jiiA<all qa '. Vjl 

. Jjiuijjjljll Ijjlajj^A (ji 4J^lc. l^J Jjiul 4,]r>jiiij 4 -Xjj'l >jC~ sjllC- (jl£ Ijj 


\ 



Cjliiji fj±\ 


(JoLajJ AajJJ AjjluLa, Cjljjl ^ jjliill JjLajI £jl_u <JjlaJ CjIiIaC. t '1U~>~ ; Lulj 

* 

jJ-a jj£j (jl UaJ . Jf.Lilli Aj-C-La-Lali o-lAjcall l*i! e. j* -S. J l 

i\ >LJI ^jic. jl a i &VI ■-_. i 4_Jj VI CjLuiIj^JI ^ 4U> 

■ JJ ijAWjill ^3 Aic-Laloll 4 VI 

CjLc-^b a a l l ( _ J lc- Aj^iall A^ajljLail Cjliil£ JJjlj 4_3^jn>al ClJJ^I ^jJI ijlllajVI ■«^ '. lillj 

(_Jsl (jV Ijlajj tCjlc-ja a all ■ a ^y tiUjj (Jat .all jjja 1 fl jlf- (Jja^aJI ^3 J(3 4. i i j j*\ '.J 1 

(jlc. A /nail CiLulj^ll (jlj hJajiJI A-C.ljjU aLIs Ajjill ^ LjjjjSu]l (j, a l ^ (j* 

* • 

tji I aajjjJI CjLoI£J| axaaI JjkLaij (jLi ijj3 Lgjli < 4 A *. Jl 

aLLsJI j±c. CjLc-jo % a ] I i '«. ^^ijjail (JA-v'ill wluA^ll JlmUauVl jl . til Vjilijll 

S- t 

tllljjVI j) (Jaaljidl jxi 4f-j■»-•. aJ Ijjjjj ‘ ajjA xallj AjjLlSI AIliJI j* (JS Ac-ljjli 
aA.a j L« IxJk ^. Aj^.i.^11 a_—« jLLJI ^jic. jijj iL - L l3iJ^-''*" Cj^L&lijll 4_uilj.il 

. (^ ^ \ <iu Oconnell et al 

AjjaJl «LwaI£JI iji?{ J»*VI CjjLrtawl AA ^Ulll ^Ur A CUjJI CjlIjrtjiiJI 

Ecological Effects on Biological Control of Soilborne Pathogens 

.2^ t s*. 

ObLull 1 CjLjjSjaII Cll »■» aj j a ej_J-i£ talxc.1 jjL '’>«-■« UaJA - Ajjjjl j n «'i 
( _ $ lc- Aail^j t Ajl\> ill 1 _ijjlajl tlllalij tllaJ jljAluilj (Jc.li3j AoaJI I Jl oIa . CjlilljJ^JIj 

* . . 4 4 * * 

jjl ^jiaj ojlA qa ^jrrtl . I ^»Uaill lijj jl Igilib 

divic.Lij]l . L^j Ijl^a (jjSj (jl j)i<u j_i.VI (jisajJlj t A 1 j «a A^UjjSo^ till*a ajJ U-SU jjjSj 

+ t » 

A_i^^Ajall OllllSll ^ q a11 1 ^yjJI jl ojL^I AjjjjSjJI 

(jT- (Ajjiil ^ Ai«lS3l Cllull (_)^al_^>»V Ajk^liJI AjjjlaJI AajILJI ^jJI Jj-i^j3I (jSai . Ajjlli]l 

CjLuISJI aLaLu ‘ 4 a h A -'ll 4 ‘"‘l - « ^ 4 J ^ J ill Cjli jbJJ 4 J ,J ...VI Aijjt^ll (JJjia 

Sri pm- jlaal] Aj^Lall . Ajjiil ^ AjjiaJI A^ojlLoIl ^}a\jC-j AjjLii]l A^a^) a<JI 

(Jlj^JI ajU.VI VIA* t (_$jjaII jL^ajlIj (jjjloLlI (Jilaill jj cf- tinw spp. 

Y?(jjik.l (_ji t A ij« < Ajjj L.J-V ■" ^ Aj_jAaJI A-«jli«3l cJaI^c. ^ajj IjLJ (JjSJ (jill 





"*) f>Lw>-i AjyiUli 2*io j^il cjU^UJJ Hj j*^l 

<ajjiu> Hyperparasite Ji^j Cjla) Jikil! ijJLc. CiLjLiJI (j» ajax. tilli* 

! jj i~ vljjUall jJlA i . 4 .jj -». "v ^Ua.1 Ajjiall <*^jaa 1I Cjllilill 4_AjlLal Ij-Li. 

Scleroti- (jc. uxuuxJl CjIjjLJI Ljij (_>a>» ^jlL Sporidesmium sclerotivorum - \ 

nia minor 

(jUI S. sclerotiorum Ijjjjjjifw <Jjja q±j-* ^jLL Coniothyrium minitans -X 

t 

Sclc- f^jC. L..U.. 0 all (Jian-lil (jjaAjVr (j^aJA tiUiSj ^jhAhTiH aLiC-j (juill I_ Ui >fij 

. rotium cepivorum 

JjjJlj ^LLaLJl < .A.iHl *jLL«l Trichoderma harzianum -V 

. S. rolfsii (jl. i, ,iji.i1aH ^la 

jJaill (jc. lojuiiioll (jUjaLJI (ji fjLiIij-iftJt J>ia o^J* Talaromyces flavus -i 

. Verticillium dahliae 

S. cepivorum J-sull ^ Bacillus subtilis LjjjjSJI -o 

t■ it 

Sporidesmium jlaiJL) £a_Jj <LL*_* (jl »' - 1*11 ililaVjil ^ CjLJjaJI CLij-^I 

(jiSfUj QjSj 4jjxI1 qa fljx. JS3 X••*-X *• sclerotivorum 

*■ 

. A_Jl_LLo AjljjV i AY*— £ * A Util i ^*dll dll^aj flu dljd^ ^<ai-v 

t * * 

(JS j j_uaLaJ jIj£a j X * JjjLAJ (_jjLuJl ^jlajJl (_jcSJ JL*jLLoiI jjl Cjj^JoI 4_mlja 

iuLjoliJlj <XuJI Jjj t»! lAalljl* (juaJI dll^jjlj 

t « 

^lj v jl AlaU"' Jl CjLjLil] <* jli.1ail ClU * 7 - jjl »alj_j] liUjj all ^jjjL] j j ]n) 

(jiajdsl 4jjJ ail 4 _ajIIa 1I (jj . 4X»1 *»a 1I jit ^i j Vi ^jjjLj A_Lwj Ia^jjjIj L»a t aIaLaJI 

^jlj a"' ,.,1 l it.jt lilljj LaUxia] A^aj'iLa j'j jjl l j^AJ ^AjLuJI AJ_)laUj Cjljalj ia 

^ylj ^ilaaVL i_ikaJl aabjj Jj!<->■% «H ^ayj Laa <aUio-»ll (J*a »Ua 

^ IqU I - J y.'**.C\ i 
* 0 *• 

^ yLti QjSj C. minitans j kilL ia^lj Al»U-t L^*jI (iLllS ajij 

t 

ail. j_jJaajVI aUc UjjjjjK*u O' 3 -^ 4 




S. Ll . « . j J.,l ra AjjLall JjJa.ll Cjljj-n Aj>Ij o,1a1 <lualjJLoll AjJjJIj ^ ^A£ Aj*u HlJcing 

* t 

i jjlJi |»^jI aLLa-a J£J1 ^c. C. minitans JIajLlJ jl jajj sclerotiorum 

^)JX- Ajjill AjjLLalLl '/. O^— £ X a AjolV (JilajaII jh_C. ^^3 IjjJjJjliuJI Jjji Jlijia. 

Bogda- iaj .ill j . Ix^ijjj IjjS ^ CjUja <_y3 IajoSLj ai cIa . aIaLlaII 

( 4- 

jj£ jLi -dL.it -j .J Xic. A_Jl«i ji£l jl£ C. minitans j- LiJl jl > ^AT. aj^, nova er al 

« t 

(jl) Jjiil CjJ CjLuIj J1 ajlA . j h*S A jfjS o * jj£jii JIajlLJ ale- A_ic. jbSA j X 0 « 

<JjP CjjJla, aj idU-llj 4(JA»_yAAll jialll jaJ C-ifjJ AjjjJi ^Jj jlaill ijiA A^LloI 

, jjuAjill jliC- jj LujjJjlUl 

UiiJjla jjjjlx (J,;a,I'll alit Jjla. jA jj 1>-y fjM' lljlIjim Aalu oAa] ija'iua AuiljJ ^y3 
# / * 

JjjJI t>aj-a dijAa. ^ Laltijl lilllk (jl jlaj S. sclerotiorum (J^jaaII jLilb 

^^ial ailj . <Uaij (juAiill jLx. Jj><-n»Aj iJjSiall A£.ljjll (j* Cjljiui £iw a»J (jjjjjjjliuJI 

« f 

C. mini- jloill Cll» A.aTi ^yi saljll jjjtj jl jifcj JjjJJI (_y3 (jJali adVI jl AjjjII JjIjj 
IaAj i (JaVl (_ylc. jAliui L ya jjall jj-ii % jjjb jAi*«l) Ajjill ^yi fwj jin ajj.jJl tans 

jjjajAAll jjlSill CjUa.>1 £LiS j_yS AjAjli j Aj Ij* in JaI-iJ jl jiw jLaiaII jlalil jU Jjill jjlj 

. aLjIo saa! 

J < 

(_jj jla jc. ^ i j-y -v -l-i-vl Aj j^aII A^o^JaaII dlljjl^ll A -y jhll AjjjjJl 5_«jlLall 

^yi -J-.'j j, ^1 JjjJ a : ..,dli cjj_£j aJ Jj-aJI ^ hyperparasites ^jiaiJl JikJI 
Verticillium ^laiiL jjiijLa jjg a aIaLxaj MAX Aj*u Marois et al ^ls ail . jlajiLil! 
oaLjj (jiajJI axj ,_yi la>i jk X VI jjk. J-^> a>j T. jlavus jLill J1 .a « . u ,1j dahliae 

.1 IV Aj-ajj ^IajVI 

i* jldlb j aIj jill AmmJI J^wVl 

* 

t A_i^3j^aAll lilSJlSll aIa! .j A_ujjSLia]I CjL«-A-a. "'ll J£ jli «A_xAiJ I^l uaj 

A_aj!A1I jIjaII ^ylc. (Jiialiu jl ‘ 1 Jilalll A_Jl_c- dilljialJlj ajll «>ia'I Cjljul^ll tCjlj-ajll 

i _ '1U i j |« , - allaj (_yJ AjjjjSJall ‘"'1 « - ^j]l jj • a ljJa.ll pl-*^J J A ill 

^yj f 1 a 'U j Ja_*j 1I (jic- ajaijll ^jll AjLiAaVll t aLj A'll jaJI CjI jiS j-aill ClL>>ja 



CUill (_>«oJjaaV - -- - — 

(jS Ai*lfijl CsLajkt] aJUUI AjjxaJI AjijtLJl T'lj-I..,! Ls jjj jl L-JL^J . St., —.11 <_ijjikJi 
Aj ~>j 1 jl_$-«llj (JjkJI Cjljlij i Aj^oaJI A^«jliull (^o IjX. ^jjlSLlI A_i±j jjlc. ^-D-aJI 

• (JJA VI AiajjfcJI 

:&TL«JI iij2\£*}\ |> U»» VI jl &A l o^« «UC i >> iuio _^aII oLJ'i&l 

(j- 4 jj_i£ kiltiA t A, i J 3^31 <_j_*]l Cjli3l£ll ijAJ CiXxj ijill J jVQl '1 A. Vi VI J^l_i, 

t * 

Ojli ji£l L-|-w 1 .. 1 J L~ *■, -v ' l^jLi^a (_ji J^laj nW Jli AjjiH ^ AJLaliil A^<aj^«ll CLllijlill 

5. scierotiorum .(jj*-*ll ^jLJI ^Uaiil ^ «.UJIA^illJI ^ylc. 

f 

aJlsIS S j j -s. -k ^Lu&.l i' Ha ^uj . A^nSljtJI , iij jUU <jjl_ajLu,l ^ij i j^jil a£j1m 

Akul^ (jH "' A.M1 A_*jli_4 UJ^J ^ ><*!' A_jJLull laj » .‘*»N A U % '\ a t _ y A ts-Hjjj 

ajjjISiJI JlSLiVI j_yA a_ij > %ll ^Uii rtVl oiA .Hyperparasites AlikJI CjUjkill 

t * 

. AjijJ>il Cjljlkl (jill )1 ^Ulll li]_jll4 idiaO jjAj te-LiuJI jiatil l^jlc. ^ 

(_jja jaU jLiijVI (ji Vlj»i C^lij ijj&j (AjL-ojJI Cilull a ■wil ^ »jAx un-ail QjSij 

. «.!j^»JI ^jjiall (.llHl l jl-ait ^_3 ((J^Aakl ~ -j". (JVH. 

( c 

(_pal_j4aV AiUjJi Aj_jaaJl A^ajlLoll (j^s C:La.jJ jjkil jjjjLwVI (jj 

t < 

Ajj %-tll ^LhaVI jjJ . Ajj> -kll ^Ln^VI Cjlajlj AlkbJI t*il ^iij 

* *■ 

' -,’j ««11 CjIjaj C.ijjj ^jl AjjjJl S. scierotiorum ^k*13 

* * 

- a j*wl Apothecia ^\ ah %VI CjUjSLa jl ajj^i ^ CjIb ja 

A 

CiLjJ A_ajll]| CjLuj jlj nij a] 1 ! ^. C 'tlika j jjjU aJ ClUiVI Ha jj-4 ^ y. iJS 

A 

H. CUHlUliS, H. tube- Aj-C-^li ^uaajJI jL_C- k- 11 mA'j ^)^laJI t, ^ -jI 

^ A-ajUll AoiuiVI L*l. Phxsostigia virginiana CjLuj 

( 

(jix. a iSjjjJI ^Lai (jji a,a, i4iVI (j-j-3 Carpogenically CjjLiJI 

c 

Ciilli CjIjL 1J K Lli,u Aj jl—l-c. ^ 

myceliogen- /^-a j ^j| . aIuaiIIj 

t * 

.^**^11 ali£. < Jc- diA^j jl (j£sj Carpogenesis ^ ^ulill (j-ljil g>i&j esis 





t- 

(jjli AjIjj Aial jXa S. sclerotiorum jkill 4 j>ajJI J (j_£ull ajii 

* * < 
sj \I Aia %11 6^uLflJ ^IfLil ^ j ^Sj . J^uj'VI A jj ^Lula^I 6J_ml3 

£ ^ 

<jl (j^Aj. <jjaS <m 11 j Myceliogenic _j CiUiVI £iJ Lajjjjja 

4_sLjal L»l tajijJLall 4_JlaJiII al^Jl 4-LJ jj Myceliogenic Jl iiiLiil i±ia. i ^ 

* * i * ^ * 

t Aj^)A "Jl UJjAJ . 4*^jj-v-Jl (y* ji Aj_>.jLL 

* 

lIlsj ajljall ClLxjal (jjajjull jt Ai._ji-uillj uilLallj Ajjla jll Cjljjiil Aajlj t ~j <£J (..lua.,1 
am >31 a j 1 a A ijlc. la.A.l.». a ^jaAilll jl_J_C. jji IliJjJ-lK mil ‘ «■ j)l 'J * 7- *'1l 

J ^ ^ * Aiyi Huang & Kozub a^j ail . Myceliogenically AjjJl ^ iiuiJ -Jl 

t t 

jjjill ola a^ll ^1 .11 ,>^1 saa ( 3i>^ (j«Aill aLjx. (ji (jl&l 

. iL».jja-» IgjSLiJ iiflj jl ajjiill ^ (Ja^aII Jit- a^mVI 

^jjjj j 4 (juA-iiil al 1 -c- jji J_^iall (ji« j_i» 4 a ■■!*>"' j^ylc- jjjj (_$j_kl <JaIj_c. tilliA 
* * * * 
j»Lita,VI jiaa Lai& (jj$u (jiaj-all JjjaA. j^lcl (jl ajkj oil. <jjj]l (_yi ajj > -Jl ^La^VI 

CJl£ la) 'j j''*-' (_ja jJll Jji jaA A-j.ijl'i (JLjj 4 ajjull (ja ujjilL ^ja O jfcC (jie. <jj_*_all 

ajjjll i'i’v'i ^ ^ o (3*C- (jlc. jl AjjJI ^1»UI j>A ^ ijja-C- <jjia«a 4 jj-^ >11 ^lui^'yi 

U^J ‘ k? LulIa - aII ^4-^11j ajajll (3-x. (jjSj Laaic. Jij (ja»jAll ija^ jjli (JialLj 

t € * * 

CjLiljall aaA jl ^ ^ * iiLoLA Bja-Jl l yz Liial aa^j>; (jjSj ajj > -^11 m >VI oIa 

a f 

4_uiLaJl jja_aJlj (jui j ‘jll jajJU *• 11«-i ~i U t j £j ajj ■> - > 1 1 ^Lut^VI (jL ^jj_aj 

. (jiaj-JI (Jjjia. ^lill (j-uUJjll j.Ii^aII 

a i \u fc-ijjla S. sclerotiorum jLill ^j^aJI ; ->.4 >U Carpogenic Jl iliLJl l-jU-jij 

t a * 

^ t —V” j>A ajj_U jl f X * — ^ * (ja ajl j-all (jj£i jjlj 4 Ajjlajll ^Lijjl (Ji-« < Ax^ulj* 

jjjSj ajljSfcll A^.ja jjl (jlc. (Jal jJjlii (illiA . aali^Vlj (j j> ja ^ VI jya AjjlS 

* 

Jl Cjl_iil cj Ic- BjJjA A a-^ - a J^aljX. Ljl—S 4(jj ■ > • a l l ( T i m .all j*-Cj Ajj—a^aJI ^LuL^.'yi 

. jlail1 (jj^aJI i^*all Carpogenic 



ClUilt >*V iaijUJI 


Efficacy of Biological Control Agents auIUA 


SpOriclcSiHHilll jJoaILj A^j.j -fcll A-ajliall ^LaJ ^jj 

a^jjj ^ t C minitans <kJjj ^,,^11 jlxc. ^ Jjjjj sclerotivorum 

jj] . L^IjIjX.j (JaW\H CjlijLS ‘LjJLj-JI Cjli^Lul] Q^l 1 


j^-kV > fti . ajjlaaUI L^j^Loi ajj-a. •vii ~i i-i% i ^lc- i a a >\c- ^jjajLuJI 

* * * * 

<j_aJ| ijja-aJI ^Ln^Vl Je. Ljj. j-oj JjVI jLiil jl > W'l ai« Ayers & Adams j* 

£ C 

QA J Jfi- 4 sjlJ-dL A VxM A-jj >, ,;Jl |»LaaVI Jc- eJaA-l jaJJJ ‘O' 3 _>*^l jjlSH 


j tiujj L$jli A_ujj jkaii Lajj jjSUI Ul . Mycological Jl j* AjjUJI ciIiaJI 

* 

lj.ijjj£jj£>» ^ ©• * • Jlja, Jj ajJj-« AjjjII J & minor jLall Ajja--J‘ 

a * * 

S. sclerotivorum jUill AaaaI juL^Vlj . u l.a< ^jj ? "*• [»“>> <J£ J& a-iJ-La. 

AaLaVL .5. ItliflOr j]qa 1I j,a <_£J^Vl A a jluJI Ajja^kll »l Ajjill JXk j-**'' 

4 S. sclerotivorum jkiJI J Ajjbjj 5. minor jk»U JjVI ^liiil AiliS J j^a >11 
JaHill Jc. jka'I oj-ijLa ‘ _U ■ "j 4 AajLjjJI Cjl j wall jj jniJI Joijjjj jajJ A^ajliall jljjj 


€ 

.(JlaJI J Ai^aJjxil (juiJI CjIjIij Jc. 4Ai.laJI Ajjo^J! Jc. 

t * A 

a j ajj _a*aJ! ^1 «4 > n ^1j CjLaaJI (ja iL£ C. minitcms j U all jl ^a 

z'j 4 ni'l jLax. (J Jjjall ^ya^-A a_hjLL» ^jLi S. sclerotiorum Ja_all 

* A 

^LaIII Jj-lJ ^Lw_^V( -^3 ^)rfa,A %11 ^j£- JflA3 <■ 1 jj lr> (Jjarfl ^ll 

* * 

(jjJo qc. 4 t_>ia_>«13 (jjliill jlAijVI J jUi j±c. (jjSjj (jjaill (JiLiJ! L»l. JjVI 

iajui 4 jliC- jjui jjj)K<a1l Jjjjdl Aj»jli» ui® 4jAaJ 


-1 ... -> Vi ^dLa_il1 jl jL*_ij_J i^jC. Lajlj -jjSj (J* ^ ^ ^^3 (jJsiAlVI jj °xllj Lllljjlj 

. jjjoll dajlaai AjjLoj JUC. C. miTlltCinS qa ^-lil Alaaatjj 4jJu»jl Aiki* J Aj^a^aJI 

^ajULlj ALUJI Ctl J$3U 

4Ajjj 1I J AjjjJiall CilnA^jjl CjLu Jc. AjjIaj^IIj (A-uljjjill) Ajjtukll ALuIl jj ijj 
( *■ * 
jl ji i_alLaJlj Aj jkjil (ja aLL/u i_ijjk] S. sclerotiorum jkiJi ijajxi 





t A * A 

Myceli- ilma aj^jaiail <Li_^aJI ^L-aVI oaa t 4jj_aa1I -1... -. N l (j j^| i nin a « i»-».l l 
jjfb AjalSJI %11 ^L.-^l (_)>&* jj jIjc (J^jj 4jb^j ajjulo ogenically 

c e 

J-i-Sl jj£j ajjS lall 4ijja]b Ajjljll Z\j -y -vil »1 ^.*^’1 j| l 1 i\ -v t ^jjjLa 11 jiLl'il i *j 1 a - 

tiiiVI Alilaiall Cibjlaijb jlaaUi^lj AjLliij AiuiLia. 

1-Trichoderma harzicmum. 2-T. virens. 3- Coniothyrium minitans. 

^ < A A 

1—i^ajl t Carpogenically 4j_ua!1 S. sclerotionum jkill ^L-aVI L»l 

J* (jjll ajj'v -Jl ^UiukSfl (ji Aic. tILL ojjSjull 4j^Lj]I cjbj^iJb jLoxiui'yll ajLIs _^>j£l 

* a 

L» ULc. Aialill j^c. Z\j ■>. -v\l ( ,L*j k *yi jlj Jibbl l_jIxc. jjS Ails (jlLJbj . jj£*all 

. (Jjiiall i-rain j*a t_JIl^jjaia llijj .^jaabjll |J iC l^jjaia Jiiij 

jit jl Ajj r, tllb-li^a <iLaj jjjJa jC. t A-l-aJI CjUji£U *1 jAjfkll Jaui jll J JJ jl 

* — . ^ . <* __ * 

<j-alJ j>V1 CjIixum A^ajlla ^1*3 QjSj La bllfr 1 jjLuijjjl^jll 4tU\a j| AjjjJI jjlj AjjiVir- 

* * 

j| ajLu Ajjill 4ialiLa u 1 (jit Jaj oajj-c. jjjlii ti3LiA . ajjjJI ^ <ial£ll 

< 

5. sderotior- jLill aj j^aJ I ^L^VI aLJ^ Apothecial _ll jjj£j K’ v ' S-H Ljli-a 
« 

,S- iajiik-a jl Jq^bjaa l bjjjJb 4 jjj]I ALaLia ja 4_ajbll aJ-jUnjall jlj^all ^jla, . lllll 

A 

CjLjLill AiUaj jl • A-aiii jkill ^ LaA.VI Carpogenic CjbbV SjUo jy£ H 

a > 

5. scle- UjL jjiaja-all jLaib ijLo Jla. J] T. jlavus j\ C. minitans aUU-J l 

A 0 A 

AljU^J CjUjVI qZI . U-uljj jrbjj ^ AlUi UajI 4 rotiorum 

<Laljtj*lt ^Jj C. minitans Ailu^j ^j^ia lj 

A A 

AlaUi ijj$Z AlaU^Jl AjjjII L_UaaJ 4 AAA.lj j^t. Cu l£ i ^ j^UUm j\ S-H iaji^ A] 

Cjljjlil! -lajiw <^jLul4 4-wlj J . (JfllrTl-ftl' jJafiJlj ai^-a-all 

A I 

A_-jlLJI i_LalJ_c- ^jl Ck^-uajl t fili jiaiJl fjc- i ll aulall (juuLuJI jLi£- ^2 a^ji.Li-1! 

t A 

'■■■ ■>■'' jl lAia.jl A jjj -vll AjJLuS ^0^11 jj^Waall AjjjjkJI 

A 

Pseudo- A-^-j-ajll LjjjjSaHj jjball <Labu« (3i^“ (_>^~« j a -w “> 

* A 

l' ,f Aj>ill <ULx-» ijjyia (jc. jl iBacillus polymixaj I monas fluorescens 

A A * 

(Jl aj_i..'1 Aic- Qji ,jli JIa AjI • S-H iaj l ~> a l V jt LjjjJ 

aAA . S-H lajli-a jl LjjjjJlj Aialxa Ajjj (jj L$JX -jj Jjjj aL» 1«-»S A-J^J-ajll b^ypSjll 

(jjSj jl ji«J ajj^jull ^Lisj'^l (ja Ajj3]| Cj^LaLta (J^u jb Jj»JI J] Cjjl A—Ij^JI 



CjLiaJI AjjjaII 


tt * 

. Ajj \ «J| 4__qjLUI J^lj_c. iS \c- jLi^a J-LX- Jl+>j i IjL^ Uj-Jjlj 

. Ajjlll ^Jj Al^ lA\ AjjA^JI Ajftjli-JI &AA jJUml^Lj 


j^plqcJJ &0 j<«Xl oUjjaiJJ <U 3 UII 

Biological Control of Root Pathogenic Fungi 

OlLlSlt 0] tluujla A^ljjj o' O^xJ 1 jjA.t»Ii 4^£a^>xxll CjLjLtil AjjJiajl AxjlLJI 

* « *■ 

(JLLaI (3i^° O ^xjtixll eAA ^ o' (jSjiJ jl tAjjjJI 1 j xa-iL bAjj*j-» ^jjSj oALxix!l 

. Ajjill ^Jj bc-lit^a "" ’'l — CjliSlill 

tdiKaihll ij£^\ «U jUiil 

jji (jiajxll CljA-i. Jal 1 2j ^jic- JjiiJI IaJAC- jVl ^J^aaiJ /jl 1,1 j % (-jjJjtxSl Ox 

* * 

Ox ^jill La . ^l£ilj Ajl^ail! ^Lla q_j£> (^jjLnli <JjI*11 o' ^J ^ 

f * g 

O' L) >1' ^ La Suppressive soils <aJSl\ LS ^[jJ\ ls a m j ^^AaljVI 

j' 4-iiajxx j-o-C L>fa£j <_Sj4~*" £4^' • LS..H-* j' 4>4-^ Ll& 

* ( * 

^ULxJljl o^L-" *LJI jL-u *~l> ~'^ j: a. y tj\jSi aJLj .CjLjLi jl Actinomyceies 

sAj^jxll AjjJl Cilijlill (JiSj LjjII ~J* *'* (jJj lS^£ ( _ s aJIj a ^' 4 jjL»j£]I aIjxIL 

jji eAj^jxll a aLVixII A_n_i Jill CjlijlSil 0 ^ 'jiaJ 4 ja £- AjjjJI 4 _U^j Alxbi LI oAA 0^ 

* t 

4£tl£l! 4 jLf- La loll <ULaJ .^A ^illj l 4 jjoa_iL S^Ua <LHaA . LaLixll tilLb (JjAJ i_ljlll 

* 

(jjLil' j*ill J&uiu ,jc. ijLic. jjAj 1 Mycostasis jl Mycostatic ^ 

£ £ 

jjx. jl Lu^ u' ' j *j o^Llal' 1 o'""*^V' Lo J L - J '4^! ''-s'-c-Jj 

. LojI 

t t 

(_^ua^A - Jiij Lis^i ‘ CjL^ija< 1I Jl£Ll jl Lj Lj Jc, CjjII ojaLx oj 

L*jlj sA^Ijax Aaa*x ix<a 5Jl*i 0>^ u' L)' ij^i tL aiuU 

C f l 

t"iij \\ (j«il'j <Ajj_i!l (jJj aI^IaII (Oj_lV 1 La 1 i> jl tjii Jiuu l^j£Lj 4<jjAill 

OjISjI (jx Qin-x X-^a 0 >Sj o' O^y o' L^_lLi till 1 S . L$_aJ Aj]aj -1 AU x 


^^^mv—— i^Ajj.liail 4_*jlL*il 

Jj^a-sj jl ^Vo < 1 ^ Toussoun j£j Ail ji u-AjJi £-jJ] (j>u]j <i_>^_>aJ1 

^JaljVI 1 o'JJ t'LAaj-oJI ^»jJjlJ.>Ai}l Ijjl ^j Ai« i l Alalia QjSo jl ^jJaljVI 

t t 

•f*jijbj^' jj' (Vyi?' <1 »jlU QjS j jji.VI 

:&j*ll ^£U«dJI Jl^jVI Aa _jlill 

tjjlxll £x AaIjuJI Aj- in ll 1—ijjlall ^ L 8 A~i jl jjjju CiIa^I jjIc. AajjJsdl bAA A»aA«J 

* « 

Aa.jJ j Ajlajllj i bj! jjJi (JL# i j^ja-VI <ili ill i_i jjlall jl ij jlijkjl jjij ‘■'~" a. jx * I 
^yjJI A jUJ-il 11 AS^>L»]I laid AaJiJ AAjJall aAA (JiL« AjilaJi AJ^kjl ■* ^ j*'*> jl .pH Jl 

. AjajJall AllaJI ^3 t"' Wi 

A-jliJl aIJj cjUl£ (jjjLi Iaa t Allelopathy kJ A-j jIUa 

^jAbIj^J cLJc. j« j-i-i ^ ^LaAaI du i t. bjaIUI bAa (AajHJI a_A3j_aJI oIajISJ Ajj_ijJI 

/ ( * 

Cross protec- al iVtilU AjUjll iVj! iLsa jAn^kl jyka ■ ^Ic. oj£[sJI baa aaA»j . CjLuJI 

.ojLAaJI IjjlijjSAU jAiUJI Jl«*AuiVl :Ljlj .tion 

Non <j*a_)AA jiC- jjSjj jjl£ll j* CjVvLh Jl.ai'inil ,jj*J t pjLAaJl' Ajlijjll 

e t t 

jl hypovirulent a_wj>JI a aj. ,•„ j| avirulent ajAojJI bAjaJ« jac. jl t pathogen!-' 
aUaJi . Alien lJII^ jjl£ JUatJ iiLoVlj attenuated 4i*A*-a cjV'X- 

JAsU J j AjL) Aa.j AS i AjjaII (ji Ai-lSll AXo_>aJi CiLuLSlIj Aaaj]! Ajjjll Ijji3jji» jjxj 
AilajAtJX (jjSj ^jl 'jiaj oAIAiJI IjjlSjjiJI jjl .lIiVIaII g>« jJi^ ^ JJ'Jj 

. IgjJj <1 Aaa jl 

t. 

ClUjlnill j (j-'-.'jl -Hj'ijNI i Ijj j‘i^'11 (JaAl) t AijaAll Aj^JI CjUjISII i \a ^-jIj ^Aa JIUa 
jji AL.IS11 -AAbj^oJI CjUl^il jjji AjAX- AAo CitjLull Ajlij ClltjLLuil AA Cj LaijjJ-il I j 

A a 

AIaI^II i CojLL-o ^2 1 "H. 1 ...I ■ - j 1 J j'J^Vlj Afi-lAjJI bjxifjl . AjjJl 

j^k-j LJU. JabAoJ Bacillus subtil is Ujjj£Jl ^jla dlljS . ^jjjljjkl] Jk cAjjJI 

Jx oAjA-C. kljjl kliA ^jla tJlJljj . f t„l-iUl-»il (_y3 j>jJjljjAlll Jjjj A^jLLa ^ ^Ij tjJaj 
i ji Aj-»lSJl j^y^kyi j a j ajjaa 11 kajLiJI (_ji d ■iLajJi ah\ A3 ] C€S ivll 

A 

. J»jjjljjj3 (J 1 " *■. Igu'O 



CjLill i_ya\ 


* * « 

(jl (j-x ^C-jJI (jic- Ail 4^1—a, JvAVLj JJj_ail (j-a Ail_9 J1 _a. A_j| 

V) 4<jj_i]| 4ijVLala-a Jj AxJj*<iil LfrllLa, 1ml Jl AjUaVU t Jj-a.J AiuLi (jaiuijLajiaj£Vlj 

+ t. * 

AAjlLa J I j i aJj.la-a «»j °J ^U'JI I^jVLvLuuI u'j lej A i v«,ig a jl .Vi a CjLiiS L$_il 

* 0 * 

^3 ojLaJI JU*j_J ^ > la -jl U>ijl . jjAaJJ oliSlSl! 

. JaV (jiaJ^a jjx IjjJiS L-flllkj 4jjlll ^3 <1 aIS 1I jjAai] <AoJaJI CjIAjISU <ajILJ1 

«• » < ^ i 

La.-a.li (jjSuV (jl (j£*J (jja JaVI (j*a*J AajUla LaLaj duiij (jl (j£-*j (_£3ll liLjiill (jj 

* t * 

(jl (J^A) Ajj J >]l A_*jLiLal] jl_Laj (_^iJI (jaJ-ill (jilSIl (jli j»Lfr (_£J_a! (_jjealj^al £A 

: AjjVI JliuiVll (JatUiij 


broad casted a 


CjU-ajS .Jc. a^j-uiU-a 4—ill aa J J-U-a. j 4 (jj am a l<~- — ' 

. AjjjJI ^Ja«i (jic- 

. Ciljjliil jjia. Ajj ja*j Lua i ijln-a Jc. —X 

t 

• AjjjJI £a e_jillA Jaiaj (jl —V 

* * * 

. ajjiall Juiall ^aI ^jAj <_£jlij]l jl 1 JSii Jc. (jl — i 


U *U Jill ALi«l£fI ijO Ii.iilln mil A b^ *^l «£a^Uiil: UiU 

Biological Control of Soilborne Pathogens With Bacteria 

:i*,X.,A* 


IgJLoa-lul 4' ij j^a AA^jjAJ tjja,“jj.j'jll A iLi. ,ji jajj ^jill a a j q 'll 4jjli3l£Jl j±mj 

t *■ 

CjujKjI aio ^^aLaVI jr li-lil Jaia. (JaaJ jjiuijjjlJl A 8 Ilia (jV iill jj 4 Aj A-ajlL» (Jjalj»£ 
AiiSail Ajj&JI (ijLulSil Ij&ja ^aLuolij 4_>.lji <iojA^all 4ljLijlSJI .jijAaJl ^.l^i jjill <ioij-a-all 

* * * t- 

jILlLiVI J!lik Lajlj A_iijVl CLjaVl frlijlj (_Ui 4 jaioijjjljll Ailaia ^3 aJj^jAlIj ajl.'<aall 

• jiaJl JLz- 

«« t I 

ujLuISLII (jla 4 A^^jAAll 4~ilailSH Alni’i a I^jL ‘*'»■ ^ill j^yialjVI (ji»-j (_^3 

(_£JjJ laAj 4lj_^. SjjjlS LjLl<a£j (jj£j A-aoj^all Llllijl^U I j J3 ajl .>»<all AjjjijSjaII 





« t t 

<_L“j Igjl V] 4 9Jjli J4J»J >®^^) O^ 3 Alvjiall (jl .j_^fi>Jj*II L»jli» Jjij 

M * ^ 

^9 ^^Ij-aVI l **^ \ * 111 A A-ajLLa ^9 e*Li£ll aLaI^ ^-*jl & aH 

.4j_>aii 

« t 

(jl 1 ^ < j jjill Ljjj^ill s^LlS AlLal Cjj^j >itll Iaa ^jk ciLmiLull ajIai (j* 

t 

tlllli . J J a nijjjljll Ajiia-La (j«a Ajjjjuall A *«al vj Ljj]| ^ AJulSJI (_palj-aVl (_paxj ^jlij 

I ^ # 

j^-o (_>iajl-*jjj L_^jj£jjI Jlga/UgL LajLLell OVjla_x ^Lj Ajl.li __)i£! LLajI 

. aLUI ^jballl (_ »>»» i 

« 

CjhSlSlI Lai 4 InJ)r. <jC. CiUJl ja) (jmaJ LjAjSLIIj Aj^J■ fcll Lajliol! (jlj 

jA La A a<a ■ *a *- loll Laoaj^tajl CjLjLJI ^luj . L_jjLJl alilijLJI jl A ^ " ^11 4_i^a j^a-all 
* * * # 

Ajloj-a^all CjLjLjI Lai . .>>1j]| ^palji-VI alllj AjiltjH jXaJI (_pal_^a| ^L Lj> i_ijJJCa 

t t 0 A 

AjujLill A -4. .j'lLU ^yia'ual JSLj La-lLaj l _ ^^jllj allLuij jl CjLLilio (jj£j ( AjjjLiH 

e t 

^<a^«2l (_jialjjtl La I t 3 J mi til L>Lij jj-laJI j_a3 j Aj^) i ^11 Cjjj^ « tall (JL* Ajoj L ill Ajj J *fcll 

. A^alj jit- t ‘j ^Li3 

jj& JikxJI AjjjLi a_^3j_ax1I olLSlSlI 3 ^AV Ajia Schippers er a/ ^1*31 j_^» .1*3 
OLLJI aAA ‘ J ' a “'Jj j'j^l A_aiiia ^jk ijUa L^jLj i AiilaJ-all jit 4. a j-S aII A_j_aJI OljjISkll 

. ijLall CjLjlaillj (DRB) ojLJl LjjjSjjLjI^I L<«Jajj DRMO l^jlc. ® 

:au^m5L)1 XajL&LI JaI 

t a* 

oLa i(_pal^aVI (j* “Lj^! LajlLall ^ opliS LjJjSJI >ja ailAc (jalii.1 LJ_>^-LI 

.' La u J (_julixVI 

/- Actinoplanes 6- Azotobacter 11 - Flavobcicterium 16- Pasteuria 

2- Agrobacterium 7-Bacillus 12-Hafinia 17- Rhizobium 

3- Afcaligenes 8- Celtulomonas 13- Micromonospora 18- Brady rhizobium 

4- Amorphospor&ngium 9- Enterobacter 14- Pseudomonas 19- Streptomyc.es 

5- Arthrobacter 10- Erwinia 15- Serratia 20- Xanthonuma 



CiUl j-aV *-4ijU-tll 


‘ A 'J • ■» AijAaSu <C.JAX4 ^ aOjAa—a Quail <jjXaJl LajLLII JaIIjX- jl ^Aaljjl j)A 

atliill OlL OlV^lLuill (jl (JaJ axSI jjAj (Jj a . 1 J jjljll jji £-jlill lm.nl La LAj 

<"iVi <lLi jjtu L$aa jLif» liiliAj iLjiLukLuilj ai.n-'<1 ^ jj t£_u<l_j]l jjjLjJI OL i LSLill 

. JLaJI 

Lj-Ji o£Jl t Ajj_LaJI QajLLall jj3 Ijj j j$A]l Jl * « A ■ .N' jj j mi nil j j]l jLlall 
jc. i.ij.ii'iall (jjaLll jj.iiil l>°J* fjlii (jJij At Agrobacterium radiobacter 

* p 

4_ajLLall ^ LjLxj JajlLuu LjjjSj Jjl ^ At aJ^LJI jl ./L turnefaciens b jj-'HJ l 
. i_JLiSJl ja Jj'ifl (Jucktill f-^Q i^aII La jc. LjfL Allj l LialLc. LjjLaajAijl ^ ^ 'ft AjjAaJl 

( C 

AjjASa A-QbaI OillLill j)A i-lfAC- f4_jjl e.jLii.1 A43 i Bacillus sp. (jaiaJl LI 
a'i.>i a a ^Ijil jjL. Jj «*■» -kll L^aI] 1 •>\j (jn i>11 La olj-sl 4j_j_Aja.il LajLbaSI ^ 

p 

^J i Endospores a^L-Jo j»jjlj_». ^jjj t$j^ dlLj tLj_LaJI LajUaII ^ Jl*.* ~i^^U 

* t t 

Jjx- (_£A]Ij i A13 aJMuj D. Subtil is jA AaaaI ^d^jj'ifl jji£l j)A . 4_iliaJlj ajlj-all (JajsAJ 
LllluJI jl .Sclerotium rolfsii jkil JUu -j>* 1 H\M Lq Broadbent aIlJjj 
j)A 1 J.I 'i^ Ijaj j)A .TO ^jAj iLjjLuJI AOsJaLiI CjlijlSJI j-a IojA-C. (Jajuall ,^3 L-lYi A 13 
ijjAj <Ld 4E/LJI oAA JlajJu^l Aic. . oj v jallj A j « JjL’l jj-3 LuLoll ^Ijj'^l 

oOA jl jO_JJ • ’/• fv ^Lj-JI J_j-ill i/. VT jlij-illj i '/.th jjJlj-a-i jj^JI ^Lijj ijj 
Leulj AjyljJlj a . *+ ■ ^ ^.'i Jl <^^_a»1I CjLuI£JI ~i' (3J_>la j£- tlibLJI j .n sT> <l^Ldl 
4lala-ai (jlj*u'yi ,ji ^lu Ll^Lull oLftj 1 ^A^ Aiuj JL^a . tlllxill j^ail ^^Llall lZjl3lJI (3J_>L (jfi- 

. QUANTUM-4000 ^1 ^L^l Jjill jjL 

je * 

JaL£ ^Ij j»Lua1j IjLa. lj±£ (jlc. oia i Pseudomonas sp. (jaiaJI LI 
vJjLaljOJI jJa j^C- Ul) A3 i Ljj._lVL II j^ ^JH l^ll Ia^J jj-JLuJI ^LaaVI .Aj_^Aa LajLLa 
CLi s i'X^. jl Burr et al j^o 11VA ^ . cAm* uall QjIjI Lijjj-iAlLS ^ 4 -j1jVI 

C f 

Lgjl aj>j 4(j;jlii]l ^-Ijjl i _p=L»j Jaxau] P. putidaj P. fluorescens _ji) LjjjiJI 

t 

AJkii jiuJI ^>-aAJ (^ylc. ‘"'L « ft-’lj i 1 ^A * ajASL A-3 ^uliill oAA t (jLLUajll ja) j^i -T' 

t 

jja ^j..U 1L i II ^-Lul Aj^ A j jj' 1 Ijj jjSLII jl Aaj Ailj . ^ ^AV 4_i»n (Ja. all j_ylc.j ^ HAY 
Qa-ill Jj3_a. i' ] ; j ^ o3Lj i ■ iiaJj jlllal A—t j^lJI jaij ^Ljj 4i>lj ‘ l YT—0 


CjUili (jjoII 


j-oill Cilx it a ^u>l Cuiatl IgJ 4_gjLC*ll CiVV—lIj CiVJLuJI o'aa . / M i—1 * 
Rhizobacteria ^JUa^l (jl , ^i_jIj£)I ja JjVI lI*^* (_yi Ci^jSj) PGPR ajjjjSjjJjIjII 

. jaj£ J£ij jjAaII jL«i<il (_ylc. »j.iLJI Cilj IjjjjCill j£ul 

* 

‘ j U->n Ujl A n ~i .ul (jjjja jC. ( ClUJI jAi (j*u_3U PGPR (jL i r-_l ' a 1 

sj'ca l^iSlj AliLiall j_lc- ajjjjJI CilijlSlI) DRMO Vij 1 V 1 jl ^jUaxiuijj J!>LIa!j 

c t 

jai iVi PGPR (jl ClUjJlll (jX» j C&ajI iilj . jjJlaII (jic- (jj* ' " f 'pi >11 A til la ^yi 
* « 

(jl 'd yi. j£l j CiJ e , JjjUmU A AlLall DRMO f' ' (JJ^la (jC- ^uiLuil (J£Aj (J..U1 UiH 

. Cl lull _J-C (jjArtiJ (_yi PGPR Jl AjLIs (jC. AaiU (jj£j (JLaJI J^yi (jJaUaJI Aj_a>liij o-jljj 

Ajc, X 1 <5— ^ * A win Jal jrlijVI (jlS iCiIjiu 2 jVj (JS oja (JiaJl (_yi (julaUaJI Ae.ljj aic- 

jlj C.uiLi Lj.lc-ijj .iic. I r* Axuii ^lilVI Jajj iCiIjiui ACui (JS JAaIj oja Lgic.|jj Aic. 

t 

(_yj AjjUna CjUa >"l (ji»j DRMO (jl: ajAUall olA CjJauS iilj A*«ij . (JiaJl ^ 

A 

. Ajc-ljjll sjjall jjjU £a)j ILfcj • ^JC'bj JjjJ (j«Jj JJ 1 ^ 3 Ci3j 

CjUjISII I"; ^ Pseudomonas a ■•- j «jll I^jcSJI (jA CiVV_a JlijA (jLa Jlla_£ 

< » 

;_^i.UI (j^aj^U A jj ii-ll AajUaII jA tillj ^ylc. AllaVI ^aI . Cl Lull ^2 A^<a-^vaCJl AC^jaaII 
Gaeu -^jlaill (jc. l_ixuCjj ^ajII 1 j ‘ ■"_* (_>io^>-Jl IJa . Take-all disease ^xsll ^ 

t t 

*■ . 'j ■ (jJI j--»Vl j-i^l ^1 IaA ^]| • }tl(lY\TTOtl\yC€S ^f'dTTlItTlS V 2 .T. tntiCrl 
* * 

‘Ul^Q 4jjLft-lS31 jb (Jjl*ll CUIl (_yi AajLLs (kAC- > _ 11ml . A 1A A I ^aaJI jjia. 

a ... ^3 , IjjjJiiJI (JLojiCuiL a^jj -vU AjqjLlJI ^yll a a'X Jl ClLljjJl ("ij ajl a&J Ujl i«n i^1 

ajjj (_yi aj^UII ^aaII jji?. (j-» AC^jll WcSJI Weller & Cook J> IUT 
(jA J£J|) (jJaj-«ll leg! (jiaLLaJl CC-aj .(jiajJl ii-i (_yi (_>a al i ^ l l AjJ Jjj-ai (JLa. j a 

t 

ojbjj tjajA 11 eAii (_yi ^yjlj (JrtLl^ A, AjCajj (ji»Jj i (A j> u kl l Aj_^1a1I L-»jUa 1I Jl£il 
(jii^JI a_«jILJ ac»ju4_j1I LijC^JI CijCLl ail. ^aLI ajjIaVI ac.1jJIIj ^blVI (ji aajVa» 

t A 

A ? ; -■ \< JAOJA 11 jA\ a k i ^ Jjj 1^1 (jl (j^Aj Lj_i_j<uil alA (jl fc... i>».i 1 4(3 aUI 

(NRRLB-15132) 79-2 AljU P. fluorescens Ujx&Jl jWj ailj .aJjVI CjUjJI 
£Aiil (> JS (jk. o^^aII .Liu (NRRV B-l 5134)79-13 aDUI ^ ocda j Ua>»j 

jLijill ^yi X W ^oLlI *aljj CijlS .jjj-j a1aIjla£ L^IIajlIajiI aic. (jijidlj (_y*_ijjll 



l&J^>LaJ aJJLk JU*lJ jA (J^^sl jjii^Lii JU*iuil 4^_li) jj5£j . Ajjta»iil (J^jiaJI jji / \ ^j 
oJUi ^j3 (NRRL B-15133) R4 a -80 a^UII aIXJI JLa*iJ jl US J.o* J\^ 

« A 

(jinJg ii I A_)jtuJail Ijjli jjSa)I JaluLJ jm ->j jl jSjaJ CjVVUJI jUjI jl . ji£l AIaUaII 

jl jS-^j t bUl) jjJ-aJI Ja » l^J ,^^5 2-79 aJ VaJI t PGPR IjjjjSJI CjV*1U jA . (jajAll 

b2a (jli jjii 41 aL«a jU (_fl £ ' L J Lajuc. . j a' ii I J2U. JaUaII «aa 11 jA jj*j 

bjlJ a_2j VI jj-ia)' ^<~^ja> jll 'jjj’'531 CjI»a.>i c. ji' ■v * jA X ® * Jiii ^JV-uJI 

CjUjISUI .Ljjj (jjll i^lijj PGPR jji <Ji.ij ^yJI kloaa jli tjuiuil (jl . CjLjVI j*j 

CjVVU : jA jilS . LjnSllI jA LuLilaj ^Lfi a' a A-C-j.a > A Ujl j ~l C-l jUjV A. n-> m y 1 All 

A■ <a*<3A"'41 A^sjaaII OliSlfll jA VIS -laii AaoXajJI Lj jlS Jl 

Selection of Candidate Bacteria 4«^U«il askUi jil U j^&JI jL^>l 

AjjLLa jjSl (jjlall ij a! (jLi tA_ila_aJI 1 . 'j' T~ "'" A-ljUaUI L-iJlSjJlj CjSjII ‘ ' 

'uj.ji "i5j (jl. (J« til ^ Ajj \ ?JI a_ajLLa1I ^ A—aII «tllj opLiSJI diii CjVVUJI jUj_kV 

A At 

/. y ' (jA (Jil JSU) Ljjll jAjj Ajl V) t AjjJa. CajILa CjIJjwJ ( _ J lc. L^Aj^iA £A jj« ■■'jjjljll 
jl j^Aj aJL*j i."iVM ... jl j~* G A^ajj jj .^oLujjjljJI LjjjuSLjII a JO I a ■> "ill jA 
t L$j-S (JajuIuij t—4 j»u) (jjll 1 $ .ii a \ Ajjall (jA Vjl tAjjJuAll IjjjjijJI jc- AjIlJ j-"^ 

■ -U>.lJ ( (J^jaaII jjlSlI jLS 13) ALj-JI JJ-iAjjjlj (jA IjjajSL) jIja^. 1 j^AJ iJliaS 

l"iI'.9 < vU U \ 21 j_jLill ljI^ ^j-ajIjVI jA aJjiJjaaII Ljj_i5Lill . aI.h Jl jj.'. %!! (ja_^_A 

A e 

jil K~a\j iJJj uilllib . ^ ^ l aJL*_3 CjV2La ■iL-a-j] C—ajJI Ju jj jl j^Aj <A<aj_A-JI 

t 

t jb£]l i»jjjljjji]l Jjjjl t(_y^A>ljVI (_yj AjIaC- (ji JjJ l$J AiVa-iA^11 lljj'i^JI 

c 

A \ J 1 L t ^ 1 . ^ jj-uVI l^-^j ^ tjLx^llj aII 

Lj-^aJI ^ jj J CjIjLjJLvVI <Jaxl«ll A \ -a^ll J j^jll Ajj 1 all 

c t 

jji A_La JJ^I As j IS Ajji ^ A_iaU 1I ^Aill JJ-1^ jA aJjJjia jjSj Lajjc. ijiSl tAj^la.jll 

. A_a_)l£j! jji. ^j^aljVI 

(JajiaSI ^9 (jajAAll jjl^ll 1~»J'(_y3 Ljj5JI ojJlLa ji) AaIc. A^jJlc- l__)ik) 

A-^.1 ...A ji£V A._^ Vl aII CjVXuJI jl j^AAil joJ ( Jj *>ll ^yi Aic- L-UailAaII JA_^a!I Ll) i A jj 


^ YV 





* * ~ 

<*jU*ll ^ J^aiVI ^ j^SjV LjIa jL>VI iiu jjlc- Inhibition zone kuiij 

c 

a. j a 'ni l jli i Aj^. \ ^ 4_*jlJL» j>Ukj jj_jku ■s. - <JLaa j^Sj i ■* '■ ; JLiILj 

. aAk* (jjSjV as jkVl <1ij (jlc. cjV!J-J 1 

tjc- <!>$-»■ jisl 4 JajJI (ji JL*aII jaiIaJI lJa CjV^LJi jlj■>! jySu (jl (j£*i 
jLjj^V 'Cja.Lajll JIajcLuiI Jjla Cjjjixi Ail , 4 ._ia.L>> 11 L)j*-all OljljAil (jLutlul 
El - bj. n^ J lj jkiilj £J»iJI jji jaL*II (jAa>*ll L iluL* >!»»!] baLAci.* Cjlijl5 

,'uj^Al jjlc. Phytophthora megasperma j ^AjLUJI (J 1 x winia Carotovora 
l_Sj>iall t ^ya ijaJI jjlSIl ‘Li&.Ulil <sllall Ja* i Igjx A*-Aju jLlkVi ^ * ■* j ^ CjL-U 4JIAA 
.jl_Lii^U 4« ..AaLail L>AiSLjJI j* <C.j_Jlj (^Jjkjll j^» <JjAll A J ' 1S *J 4ajlj_aJll AJLliII 

^yi CjV vLuill baa bjaJL* (jic. u,'»') jUala! JaxAuja (»-klda lilli* 

* 

jl a_*j 4 Lj_wall Jjj Spermosphere ^yi JIaa] ^yk. xJIaJj tjjA-aJi J LmLu I 

• » 

. <jjj]I (ji jl ajiJI ^ylt CJAaI AS jjSu 

Formulation of Bacterial Agents ij-iSJI I iojULI JJkLS 

AjJjVI L>u£JI il tULlIj JjSIaAII ^ylc. xIajLk LjjSa IaJ AjjAaJl A*.A«J 

*■ t 

A a i~i jl jj£*j (_£a!I (_5jALu»jil (jc- L^jjjAa (jJoLLajl ^Ax- % <i>dl ^ jt AajIaJI baIaII ^ c . 
ajlJ jJI J*Ji 4 4.J yi ill AjjAiil J*I>C j>* JilS iilliA . 4_*jliull ^ylc. I^jjAjLb bAAc. 

^ L^lxlsjj Ljjjjiill u^kij (jk _>i>i 4 clay (jAkl 

4^Au-aAll frljjl ^lumJ (il]A AjU LjAjSjII ^jjj I4J jjAil (jj . [jAa>*-*11 (JjlSll 

< y 

>xLj • Ll«,.c. 1 j a j k'i aac- <wut£ljc«!l' °jj iaI' aIaaj ^ylc. >3yjj ^dAJI i *> ^ic. 

Ajl j-^ai 4_illui Ljjj.A5u] 1 <i* Bacillus >uAaJI Jsi <C UUI Ajj j % \ (jU T) i _ j a1I (J-«1jjJ 1 
i>aaJl Iaa J* >j L» IaAj (Endospores <A±h ^Ij-a, Bacillus jV IjLi 
^\jc. A_jJUn AjjjjSaII 4_]-*l>c. JAAj jjk j . cljLlall ^ >a^l 

>j. a>l>x^llj 4 *1 o\1 4 :,l! ,.) t ‘j ^yjilj^ 4 Rhizobia _ll 4. i ^yAll itlbl a^jLul* 

(_yi BAja* jjSA ji jS-j Rhizobia Jl Cj»kj ^1 CjX*LaJlj peal J! <>* JS 
LjLbj <3 j>jl *11 4 ,*-.yjU Ljj_ij£Ji £yt <aaa*11 peat Jl xir.\ . Jl ^Jl Iaa 



* 

a_ajUJ JGb j^k (Dagger TMG, Ecogen INC, Langhorne Pennsylvania) 

Jl JiLa Polymer gels bj-rryll -la-U j] . jjkll Jji OljaUl CjliilSIl 

* « * 

iiu Kloepper & Schroth ^ ail. LaJ ola jjSi alginate jl xanthan 
gi£JI £■ j^a (j—Ijla j)C (jkalkl] PGPR ClVyLoi Jjiii ^ O - -■» ~n i ^ A ) 

. lilhll i_ikaj till j a*j fj i Xanthan Jl .<<1 £_A 

iu^jil <ujliil o.LiT ^ jbu wL«J 

IjjjjSIJu ijjjjaJ 1 ! A^QjLLall aIjjoVI 3 * 3 ^ 3 I ^ > A Jl 3 * ^i) 

Ajj j -Jl A_AjliLJl >k Jl a at ml ait AjjLia-La ^iLij jjliA jli haJI r j jjSlj ‘ J ° 
al.Ai. t VI ait ViLaJ . ^j»3j (JjjLa. ^ £tialj IJAj lillLiill l _ya\^yn\ A»ajILa ait i Ajj_li£J! 
jJtS (JiSa _^Jt QJ~^ AjU tAj^kl AajIjLJI (J-'lc opliS] (JaIxS dilijl £-hjl l jlc- 

LjiiSJl SfrlL^ a jlfl (jlblbj 1 Lajlj jjm'a'nV JjLill _yu (jl jiJJ i " 1 j a tCjVlkl j)A 

i—ljluai jji] (^a\jC- (jlliA (jU jlli^ . (_£^kV Aj_yaJ ljJi£ 1 jjlaJ AlaiiiaJI 

c 

'. L^aaI ?ollJI 

. C_ijLajJI jjx AalikJI AiLiaLiJI l j3 AjSj \V 0PliSJi atti — ' 

. i—ia^iwJI <— iUt — y 

. L^jiSkJL jakl jLaiu.il £-_jij — T’’ 

Loss of Ecological Competence JL*^li>.Li£]1-ujM 

jjl . A ■» \ 1 1-' A ' -v f. la J lj A_AisLiJI ^ '. r. LjjjiJI ‘•'j C ^ IgjL A_Ln]l e»liSH 

f * 

(jSLaj 4-a AjI aiaj sjjLkjjjl_>]l ^2 AjJjiII s*.liSll Jjjlij AjjjlSjll Ca'lLk! jj-a IjjJS 

* Jt 

Cjlin-ill jjfinn] . jXail i^ya j^ lc. J^su jl a.lla^j-4 LjjjSo]I ajiia -jl 

!iLiLaJ . J«a. a ..a l l ^ (jjj C_ljjSkl Laiic- Vi 8J jjl (jiu i^jjiajaall IjiA ^ A<a,^. Jl 

(ESP) Exopolysacc ha- saU jyi aJj^oSLi LLj o>a Jjl l^ljc. ait AjujUI ^ IjjjiSuJl 

ailA jjx i" iljaL tJ.Ai.JI (jSilj t LjjjSJJ AjjjJI SpUSill ^ Jj jj aIj...'O l 0 aA .fide 



-ir«- 






* * 

^ ljj_kl JJjjij BPS Jt jjll Afl~' fl'i )J jll CjljjJail a2A iilj'.' jSV 0 A4 ^1 1 ° j»"' Lj_lj£J! 

< * e 

tUJI ^lc. aj JlLh Jit jj£j (jl (jSLaJ Cjljilall sift Ji« . Ixjtt: Jjt£jj LgjV will jj 4 <C-jjJt 
« 

Lj jlS jl ^-1jjl (J.a»J 4xljj jtjfLi (jU t^lH ^ . 4jjii 4_*jLL» JxljJ»-S (Jja.WMJ t -n Vlf- 4j_». 

A t t 

U1)LL» will2 (jjfL (jl J/wIa-Jl (j* 4 Awlajl acliSJI -143 (jJJ iS^Ji U^ ij^"^ 1 (ji <*^J-»jJI 

< 

AjIaJI nlxu L _ J lt- All*, .a CjLuSjj 243 jl ajoalmall 42a»j]j3jj^ll C-llt—allj Ajlill ^3 wllljJXJJ 

* * 

o2A aLc-lj-a .-WttJ ( jlLilljj . jjjijj2jl_t<Jlj ajl ><-><alt ^LuiwawVt ^Lijl aj 1 4 «a ^3 (jlai *l jl 

Jj JjIuijJI (jt- -laillj 4 4jjiall 4-ajls-JJ Ljjjl^jll j<* ^'j- j'j"' *J 2it wllVlaJt 

. (Ji all (_gj jl-iill jt AJjaxaI CjLujIj211 Cjla.ljA.t .lit Aiiwjl at Li£u! jl*»» ■*■ 

Target Pathogen Absent j*il JjUJI i—ilx-T 

(jjjla (jt iClLljll ja) (_ji 1'■“ a* i~' •> -v~i 4 jj_1j£JI 4jjj_aJl A-ajlUl JJjX jV Ij^j 

wlliLajV L^ljJwil A 1 aj Jl 4 <1 ■v •*< ...VI jjt j 4(_paJ_Aalt (jjtill (jt 4_lluiJL»li jlj-iiaVl (jJoLk 

W-ijjlall (jj£j 1 <«22fc jl 4 2 jj«, j-« Jit L 42^-Lttall ( _^aj_a J sll ^Cjliji^ll ^ (jjlSJI (jj£j 1 A lit 
CjLujIj All _j yjA$\ o3jfc ru-Aajj Ajl] . l 4-aj vCa ^_l_C- 4_Ll_l]l 

4-JjJ Xic. ,A_LUI cA % a i<-k\\ ^ iillj J-Sj ^J-U! jij ^ (jJaUaJI jjlt PGPR 

P. puti- j WCS 374 oUulJI P. fluorescens Au^iajll IjjxiiJI oV!>Li PGPR 

Uaill _^-aj ^jAii *Ci CjViLwij WCS 358 aI^Llj dci 

* * * 

Iaa Aa!o^)ImX 4 ^_jl PGPR OV^Cli ^jl A^j u£11a^ t aKjI^i! diuulj 

^ jrliijyi ojLj ia^jJLa ^jU JlLalljj .^)UlC*Vl ^3 JJl dLl^ rcjjlj ^_Aajj Ijj 

CjIj Jj ° -Jl ^ Y A13 a]^L-uj 5. subtilis Ljj^cLxjall 

t e 

jji Ut . wllljiuill ^ji jt aj-« CjLJjijll ClC-jj) »j J ■ «aa'l <JX.Ijjll aJj^lt 

C C 

jjjtj ,j£. U1 X T”, t ajljjll <i-utj wlijl£ 4 (Jjj4jLuJI (jjjlxJI ^ wllUljjLi f-jjj jj jjill JjiLaJt 

^ c 

tjt J&J JJ ■•■«'' L^l > 'j 3 1 (j^aj^slt (jll^lt J-±£- <*ajA*lt wljlijt^ll 

l$jl£j jAjj ^ial*lt aAA (jli tCijLu ^Vl £tl• -^jj JaIj (J^ojaa (jlLSl law 1 1 Lj AW^wl I tlulSi 

(JI.a.».1<m1j ji<a_4ll jawI (jlc. Jj id -1 all ^3 JAilt (jt (jJJJ X4lj . a!L*J jit 

l ** 23 t » i"i' jUe' l jjx i__ut*jjall Jj2all (jit l-ajliJ Q72&-80 Al^Lui <2a2Ajll L j j"'^Jt 

m- 



i" ill ill (JalC jIjlaB 


4.11*3 jjX-' 4Coj*jil bj^ a31 u'j i LajI ji AG-8 aLL* R. solani jLill ji uu 

cs^'jjil fUaill |ji ‘UaJ aLI CjUjISII Jjj ( a^ij jlj Jhltlj jLaJl jjic. Jula 

• 1-^ (_£jj_>ua U-“ (J^ IuiIjj (J j]l i—8 j >lall f (j^jlikll 

U jail jUXmI -T 

Variable Root Colonization By Bacteria 

* < ^ * 

Lj^Lml j^Su i aLx j_Adi bjxaidl 4 L> <.1 \j \ jj ^ jLmLLlJ f^J\ (jiajjLJI 4 j 

tjJjkll ^JL& aIa-I^II Cjljj.ll5k.jll CjU a y\ .lijjj tjCaJJ <CsJaxII CjLajISU Ajjj^Jl 

* 

h-tll «.j_Lj . jjia jjl A-ajlLo Jujj tlijtjLC.) ilj-iljjl iju-laJ) l“ il « *y "-.U aLfc 

0 ua J*A\ (jjl^ll Jc- J~'G" ^ •*■ jj-laj <ljl_au#S lIiija! aIL CjILjJ lilliA 

P. pud- iiUab > iiu, Xu & Gross j-a <J£ ^li LI .jjiaJI J (jijJI ixi Jej 

hr- Lj^yjiiU ^jjJl liiLj i l^j'm ^i ajjIj^j ^jnUI U^jU_i e.lja.1 ^_k. W4P63 aJLLj dct 

c 

L r- W4P63 aJX41 CjUa.g jl (jxu . JLsJl J jjLaJI J& winia Carotovora 
CjL|JJl3£JI CjLslaLi 1 o'n.l IjLk. ^IjL (Cfu) C-llj. «W A (jjj£j oJjkj ^ * j ^ G (jJJ 
CjU Jc. (jjiJI ilL (jfA Lai '!. \ * 4 l-^-.L' jjLull ®ifc Jc. E. carotovora 

P. jllio- ' .nj L Ijj 1 '& <11 AjILc- i~'ir-jj \ ^AiJI i J > -»- ALaL»-« iic. . W4P63 AlXJl 

A i V — 

jL aaa. j i— iIjajuLul^ (jjjSj ®jjkj ( G t G * Gi G j 2-79 rescens 

jj k_iXuLl 4 jjL» A j % J iL Ajjj ( J t_ij j HI ajuA u" 

A_j_aji Jc- 2-79 aJ^L-LI A_jLL A_s'iLc. tilliA fl'i 

^iliLc. liJliA clLS (iilj J-*' 4~i» ibV i 2-79 aJ^IuJJ >4 1j 

aL.,,1 jj OjJJkl A-uiIjL 1 (jj . JX&j Jc- 2-79 Cj 1« a Vl (jaj A lula e. 

t t 

Ajjj ->.11 A^tjLLJI (jU A n.’i ii a 0 jLij tllLx-l ^ UV aa*« Bull 

. jAaJl jLiuliulLj 9 

(_jL*J 4 0JjLaSl Jjiajl jjL. AikjLl bjj i^ '.U CLyLl jlua-iVl ^2lLl (jj 

® 3 a (JL« .jLajCLmVI (_s^»j f- a r.j| a■ v41 lIiLL <aJ!)LuJI jLulLl -1 » jii <1 Ly-^ 

Vjj tA_ 2 LJl illluljJI (j C. JulLIj a a jS<ll AoLulxII CjLuIjLI < - U mj t Jlj.Il vjJ' fljjb ^jLaail 
Jj \ ■N.l l Ji (j - ojjLG Cjljjc. JjLl La ojlc. tjjAaJl Jc. AjJJ.'L'ill Cj U ,» ^~ll l (jja 



CjljjJi jaV <.jIUI 


t aI^Aa]! bj jVyll ^a ■> ill JoaujAa] A_l3 JUi^a jjAAj Jl (_£AjJ CjlilxJl AjA_aj (jA £j]l Iji 

£jjj_i]! Jc- lillj ^ » a IjjXJ-lUl j»a ->H j>A JjJal (j_)£i LjXjfxjJI '*'!■* y' (jV t^]ai 

* 

• CjLxil! J a AjAaII jjA^all (jxtj CltjLxiJI J jA_aJI G j) 4 j j jUll 

jJ-M Cj\ jjL Jc. ji jjLJl sj«J Jt SH5 J A1 aI^a-II PGPR CjUa^ 

* t 

4»Vi-Lajll Cj1»a% j L-al . ) * • — \ ^^3 L al^Vi \ v 

(T * 

jjlj (Lj*-u) ^ * * * Aj> %j LAajI v ftlj -vl jA_all ClLiil bAJaII jjA—all Jc- 2-79 aJ’vLui 

t t 

jAaJI Jc- (jii. . Acljjll A*J £-X)LI AjujI bAa] ijOLUiu (jS 3 jjAaJI aAA (jA X 1 * — Y * 

f » 

jAajI jj t a JjJo Jc. L-ibiAal bAx! l, il val jl j^Aj aILAaII bjjiSjll xLiIxa^j jli aJaII 

* 

tCllijuJI ^a>~i IaAA& .jAajI A^aS alajL (Jijj ^Ulil j.logA Qa t—ijfiJlj jjSjj ^>x£l Aj^j 

* * * 

J Lj J 'l£xll jA (jajl T>'u ^X£- IaAX. JsJU ^)x£VI j-° ^ jll Ia jAjJI jl jjA^I jli 

Iaa (Ja^sI ;’) jaJI _jl AX'lml jlj Csijj) Ja*Jj JaAUijiall 


OLuIJ A_i a' ill; jl£ f.\ jj .i i jA-ail jIajLLuiI Jc, aI^AaII Ljj-Xj£ Jl ajAiA <_i^l-Lal jl 

t- — * £ - 

(jl (JaWaII (jAj i A_uiij xllliiil < _jlc. j^VI (jjj J-lx] Auniil) jl (_>i.l CjLuj (jiUS lj]^ iiljll 
. Ajjiall AAjliAll (JjaljAJ UIn ')a A^jUaII ^jljj (_jAajl«j ^ LJXaI! j 


Root Colonization > 1^1 -*») 


(j-a (jl t-j-aJ tAj aj a n 1 hi a jl all J] AlaXsil aJi_aljJl Ajj-jI' sjl (jj£j ^^£1 

P * 

aJjVI (jl . ? ? AaI) jj^aj (jl L. 1 aJ (_jill jll ^y ai-a ? ? (jAjil (j^» (»^j aj a » x-a a j 1-all 

j' CjUjISII Jjkl jLa* lull L5 -l& JlSjuJI JjJaJI (jlj i ajj jJLa jjjC. jXail jl a x ~u n V ai^jAll 

■»«"' Ajj m.iAJ Ji* aj liij t Ajj_xaJI CajLLJI | »iaJ ^ja -a l_XuiUjV (jLajLLuVI Ha <_ajjAaj 

% 

(_ijjjLu y 1 Al Aiui Scher et al ^li Ail. AjLiJaII CjIajISII JS ,jjLj jaxJI jl a».l.i 1 x_iJLil 

.jia. \jC. G X 0 (jA^)jSI *ij LjjjjSijH l^jl Jc. ajiJl jijia CjJ>a*Auia 

c ~ 

^ l^JLajj Aic. jjill aAxaljll LjjjSjII ^jA jAaJI b^ a aIuia (jla (JjL) jxl liillAj 

* 

J jf.j ^ji ^-xLjI oA*i A_xa (jifi ijjlixj < A jxj xlall Ajjill ^ jAxll clj^ 3 «i'i J-ixil 



CaLaM ijjaaJl 


tjjfe (jiil Ujji^ll a* ±j- wj (a_ 4 . Ajji_Jall jjiui n p| )31 jjjlSjj^A (_jj» (_)u3ljj 

f t- 

^Uill uU J jjAaJl Jc- 1 4 ■■ > *1 aLjj jl ^jUi u il jll iillj jl i ^jiwjjjljll oifcjl 

.LSa 

^Ja h j (JjIj & Root colonization ^jAaII _jIaaIhi 1 ^^ t- ^jl ^Jc. ^L&lxll ^ill ail 

1Al - w . I aII IojjjSjII 4lixu' jJ _j16i njjJI Ajjj Jj 4iLlaV4 Jc.j J^Ia jA^ll jLaaAuiI 

. AA^a (jlia Jc. » j■ - J ‘~'° * LijAjSaII jSj*y l~ i 1 -. i j 

aj^.j a^Li^ll 1 1AV Aim Ahmed & Baker ^jA (JjS j *«~ ■ d Ail 

Jaajj yCu (jl Jx AjjxaJl aajUaII JaI^x ojaLa l_Laij 3 Rhizosphere Competense 

t t 

a u. m til ojaSaII i^-iii j c£* a \ ,jA AjjjiAijjjt^n otUSll tjla dUa£ .^aLujJjIjII J 

jU > bj-j lS i i li iAjV^Lhi (jAi i-iha-i Ajj. jiI oe-liSll jjli Jllltij . jAyli jLah 1ml e> 
€■ 

oali£ CjIa jl 4AjjJAuijjjlj a«.li£ CjIa ^jac. ^fl-Ai tjAail jlaa 'iml Jr- ojAlill jjx aI^^LaII 

Cjl*A_ylll ^Li Jijla 04 -*^J stLiSll AjAaJ (jSjU . Airtia \a kjjjiuijjjlj 

t t- 

JLilLj 4 0 J.a»1.-a11 jjAJI A AC. j) (Jija-ll AjA_aj Ajaui J j I jj jAxll J& L$j}l J*a»j Jill 

AjJL*11 aj p iu 11 pi )11 ScLiSJl oIa aJ^LuiH ^jjSj . ^LuVl Iaa Jc. Cj'i/^LJl Aj_ jIaa (jS^w 

tf> * 

Aj jaall kAjliall J IgAjlU-S (_ja Ajjj Ia&j 4 jjinijiJyJl AaLlIa Jj jjAaJt Jc- 1 a>1_jJ ^ASl 

* 

. aA^jAsuaII Ajjjiuijjjljll otUSlI CiIa IjjjjSjII <illj (jA Jl£\ 

The Process of Root Colonization j jil jUxmI <LJUg 

< 

P. fill- IjjjjSaII Adauuil^jl ^aaII jijAx _j\a*Jai! ^jl 1 ^AV AAm Howie €t ol Ail 

J° ill aSajjj tjAjJl 4j aa^JI (3^3-aIj JjVI jjdail <yi jyi AjA_aj orescens 

AjA-a. Jj jlSjj j Lj.«Aaj^ Lj-jl^lll J .alii JJ^ ls^J 4 JJjla Jc- 

t 

b±tb i L^jt-a Aj_jL-uia]l 4 _Aj_24jj 1 dlLulSlI £A A^uBLlaII ^lc- ojjl-3j 

t * 

AjjiaJi ^jl ^jioo AjIaajI 

t t- < *■ 

^ <lajjjA Jj^aI^ Jt aIv.Ia'1 LijJjSaII rrjHrt'i IaAiC- JjVI 

t 0 l * 

<Jj*}/ 1 jjall <ilAi)V IjaiLwI jjjSo jAaJl ^Joai Lilx ^a (jLiail’i!! ^ Jl . A lli all jijA^ll 

LjAiSalt (jAma JajZi tjAyll JlUul IaIS . aJj^I jAyl! oljljj daLj u^sj 


y?i 





J l ta«£ i_ilaJI ^jk (jAJJ JalVI (_pi »} 11 Laiu tA-ajJI jIaIa! £a jAjJI lift JjJo i _ ? ic- 

IaIUia j-lail A_*3 ^ylc. jl^jli jjISlJI jjj£j - jA -Jl /jja AjoJiaJI ^.Ij^VI £-lill 

£ 

(jl jj^Aj i bjj&jll aAgl jjISj (jjJ ySlj jj-laJI lIiaj Lal£ tjAail (JjJa ^jic. bjjj&JI (Jliijlj 
^ * 

.1.1^ jj^ii Vx Jj j.1^11 A_«a ^j^-jaII JjVI (JliijVI ^ A "\ i ' 

(jlj i ^ ^AV A_1ai Bull (jill UjUa^’vLJl (Ja-ua tjjkll lifc ^yic. 4_lj| lilllA 

2-79 aJXa P. fluorescens L^aSall Aili^l ljUajJI j>« lk i^Ldl L^jjSjII 

t 

P. syrin- iE. coli LI (^aIII jjia. j>« aJjjaa Aj^ja. AajUa JaIjx. IaAj) Q72 a -80j 
i^jlLo cUljx. C^miA (j-4>j) E. herbicola j E. Carotovora iX. campestris < gae 
Jl (jl t-illj j^lc. ojLij . ^aaII (_gjLuiiIla (ji^>'il'i | <±yx ^ 

diiiiSl .13 U^JjSjll sAA (jU t Aj»_nl-i Aj jj LLi&jj .13 ajJLill (jj£j (jl Jju j ^alll L_Jjia. 

t e 0 < 

. Ax.lj__)ll (j-a ^bl Aj«jjl Ajo bjjij AjjLua .iLc-b a.LaIl i—lbc. j.lall (Jjla 

e> £ 

bjAjII j)-a ^Uajjb (jja£.^i1 B.ljiall jjJLail (j_jla ^c- JaY^LuII llll »>%1 (jU ljA.i.1 

J) 

* * *. * 

lajb £Jua»jY ^Aill (jlj « jUi JJX. tbLa.! tj.lail A_aS (JJ^la (jft b^U^tll Jliul (j^jSj 

t 

l^ya 4_^j li^ji 4 ' a \ .7^1 jj \ ft \ } S AS AMm B 111 1 ^J'ljtJI A^] • Sj^jLL^q jl ^ 

< ^ 

‘ jjl lA-'i^Ij l^jLul AjO Ijj3 2-79 <lvLu 4 -'-~*J-°j" <Lahull ^aaII -_ 1 j;-i. 

A<aill (j-a AikjLall jl 1 Ja3 (j| . aJ^)L«ll jjAaJil (j-a '/. i • — X • (_jlc- Ljjjjiill aii 

£ 

:Jla Ajuljjja yijj <a_UJ L^l.l vj (jl (j^AJ 
£ 

, AjjjII lJIiua. (A-a lg<K''-vl jl jAaJI Aa3 liljJiJ — } 

. L " '1^ ( ^ C - jl — y 

. i^pll A i» 'vU' l bjjjSjll ^a A-uiSliall —V 

C £ 

l!i 3jll ^jk bjJjSJl aj J. Aji’i tL^jjjSall jIac-I ^ (_yljVI (j-alill (jj^j (jl (j^Aj 

jAA '•vAa'ili <| M ) ^^Ic. iailaJi] <A3LS Ax-jaA jjlSlll ^jlc. 4jiaJI Aa 3 (jlc. 4j3 _>2ail (_gill <aaij 

^ b^LaJI <lliaiAil (3i>b 1 7 AjjaII (J>La. <Lc.j»aJ Aja!i ^yillj jAjJI A^aJ 

, -*Vl L$J_jla (jA a^A X *— y * ^ AjUalmVI A a U \« 




(jt J-laJI (Jj-Ja JJ-jS -1^ (_ylj J (jh 4 AlkAall L^jiilful] 'll JJ ■ —Jl ( j jSj 

AlAjall LlJJjSjJI . (jjLill JjJail (J^La Aj »J j!Ull IjjlSjjSall £a Aaa3liali ^!<-- L$Jj.iLa (^Jjia 
Al&jail jjc. Ljjjj£j]| (jl ‘ 'j ^ 4j-iail jjlC' Axi. ojlj _j!ilf£jj I_i_jii< ji a-^j j lljll 

^allajl jjij 4 ^aiil 4 _ J l "fc. aXaLxaI ILL. AA^j J -J* aII 1 ^ *.ifl 1 j j j ' "‘C il l (jl Am ~i..J \ m A (—-J .., \ 

bj.n^jJI CiVXj) Ajjj ill AajLLall (JaljX. OL*_a_xj (jli 4 Lajj ) £ i*J Ajl j-gil Bull 

* 

jjjaJI ^jlc- Ajjxa. AaijUa (JaljC. CuaJ ^gA (jiJI tllljjJjSjll oAA (ja jiiSI (jj£j (A_AaJajJI 
JjAaJI ^jlc. Aaiij (_j_jiuaallj Ujjlj (j_j£j tliV!XJl ^ .la /v CiLaVi (j£lj < Aj» uinll AjjjJl ^ 
N- aJMw P. putida jl ^ “\Ao Aiw Dupler & Baker (ja JS jSj Ail . Aaiaall ajjjII ^ 

e 

Al-ij iti l Aj jj I Ljx&JI 1—iL^aj LaAAc. A_JL»a (Jilj (Jx-iJl j j JLa. JJ ° mij jjlj j a t j 1R 
iljljjlflil ac.li£ (jjaJA A— jLiLkVI (Jx3 L-jIjA Ali -\ a l j x 8) Aljlll (jj£j LaAiC. Ala bjj -I 

t 

. AajLjJ! AjjjII ^ jj£i jjnSlijll (jjiL ^ ‘ AxaJI 

t- e % 

(jjj a A .W all (JaljxJl ^ (jl£all (ja ji£l jjjtj jCjliji-ali (jjSL (jl J al> all (ja 

< t- 

^ja jj J_aJl (jfc ajjJklall aj_uil_Jall CjUkv^tail J-g-laJ JJ ° ‘"jjjL'^ * * "' ‘“I e-ljjl LjjAjSJI 

* ^ ♦ fa* 

jV IjJ-uiJI a WJ-A ^iX- ulifi QjSj jaX-^JI ^lLaaj A (jl ( 

jV Ijiajj . Ijjljii _A^I CjLj jJaall (jl tja 'l-aall (ja 1°“ J -a L'iLkll (jaj jji ^a % Vi 

ft t 

LjjjSjJI (j^lal JlAJ (jl t ^ i>j Ali. ja Al^iLu Ajl (jlj 4 e jj jLa_a (jj^i Jlaia.VI ojjLSa 

t t 

Ajl_ajLal£ jjJbJljj 4jj^Jl (ji AjiaJLa (jl Cjjljl Ijl 4jjjajl (j^* oj-SajJ-Jl A j.» j jKll 

(jSlj t jjiliV (jl (j^-«4 jja^jj'ljll AajS ill CjUj&U AjISJI tlllaavaall ^ Aik jail Al'l^uii] 


.jj»*ij Ac-ja^all i_ uSjj jli la 

: j Jl^I jU«ak) o jj jil 

t < 

lAjlijj l&Jjl£j lal 4(JjVI jjiail (J^Li. jA-iil Jj^a 4 _ 5 ^ C ‘ t J a l l IjJ jAlS . jH ^jjjJ 

+ t 

(jujA AaJ . Aj j.aJ l J-1C-J Ajjj^Jl (JaljuiLl IjaiiS ^jLu LaA^ilSj (_yjLi]l JjiaJl (J^iLk (jjSji Aja 

jla-alinV ^jjlAIIj JjVI (jjjjJaJl Jlc. jji-ijJpljJl uLuial SaU£ ^ ^AV Aim Howie et al 
- j X £ 1 < . 2-79 aJ2jLuj A .'-■ ' "jll 1 jj j j AlaLaal) JjAall (JJ_jJs» (jC- ^ra all jjAa 



LllLuil 


tjj ) }\ * lai l. i.IJ oa^j _^a jUll) Bars ^ * ,V— ^ j j]e. jj - ?-ll ^ylc- 

J) , ’’ r_ ) U^. CJ-*-®' I U^LP ^ {% V ") CS^J 

4 * 

Clbai_JI j9jj jl jj blllaJI ^lijjl ie.ls£ j ^ta-uiSVl 4_J ^>3jjj (^X«!l jA ^ 1 ,V— 

( _ r L*. jjJ-smI jjj) jjaJI Cy* 2-79 4J^LJI jJuli. L^yaSbil AJli. jxJ ^^aj-aJI ^-uajJl ^ 

t « t 

eUa'l/l Lj.laJ jjl 1 j£xi Jixil Jl alaaVl (jlj jb (* ,i —) uaUaiJ aaliS Ajjlll ^ 

AjL aiL«j Cua. Jalj jb (* ,f"~) (jic- t—tb&j J ■ jb ( * ,V— ) Jj 4j^lll 4liali 

atli£ jj£i tjj&iMi b^lijl (jb (Jxixx!l jjx <2J Ijlaj i JjVl jjLJI CjIjxiUJ 

e- 

bjaJuJI (jl Jxil jjxl 4jl i 4-JxjC. _jlaJ A fl j jjx . (Jj-' all ac-LLS (Jix ^jic- jxjll 4- li-n NI 

t t. f. 

J) i i-Jj> j%H *fi\\ ^yo j uj ^jl AikxJl 

. JjisJl ecli£ (jx £xil^ll (_jaxl! lAA (Jjx (jC aab^j jj.la«J! 

£a 4ba^ilj c.La <_iLLiiV ^JjVl JjLjIJ (jjJaiu-JI Jjia bjjaSJI Jlibl (jj 

(jx (JS t_dlj iajljLXxll A jl» -JI i_ijba_i]l ^jk - Ajj -1 jiull A_£jjjI ajjj s-lxll laA Jix ciillb 

t 

l^U. (jjLLil! *l>a.l Jj AiLaxll a_i^oxj 1I bjjj£JI ^AV Ajux Schroth & Bahme 
/_)X Al-B b'iL^ «.LaIl 4il_JjkJ .jjjll a.»jj (_Ji3 j_juJaUa)ll '■ ^ ^£- Al-B aJ^LuJI 
jjAaJl jjlc 4~i,lln y aS Al-B qa CilxAaall ai& jluxil aj*Jj Ajjjll Jj ^jliill 

aboil yb a^jj CiLaaVl alA .jja^JI l_ij 3 ujl« x^ill » J kj cs- 1 ) lS^ l5^'j ‘c;jU J^a 

. ja-aJI Ax3 jjlc- 4,1,^axil b^bill *“il»xaj Jja^li j»jSJ jjl jj^xj ^uiljll 

P. putida, P. fluorescens Ai'^-ix_^l bjia^.ill j^i3 ajlj^. Aj. ja j) 

• (» 7' ajlj^. <a.ja ^jLc. iabc. qj^ bj rAj II aa 4 J jja-aJI jbwLLxl (3^1 j j» V' — 

jbojiiuil jjla Jblbj lAjjall ajIjA 4 'll Lal£ 4j>ill ^jk ^jJjjSjxll iabxill jbjj 

j^x (_juaba]l j_paLiabl (jl (Jx^axII ^jx lb* 4 A waiA 'A ajlj^. tljlakja ajLc. (jj^J 

. Aaxulall ljjlijj£xll ijia 

^jic- b^abuiix bSjLui l&j^a bjjJSaJI jxj (jba 4 pH Jl ^i^)] A_i_ualL L#l 

* t 

Jabux pH fkj jjl C. (JajlxjI (Jxasl jxjJ P'i Jjxj Ua^J Lx'uj 4 A-ftVi \x AixajxOk uala-ja 

iaJi 2-79 aJXu A_aa_ixj]| bj^u^Jb ^txjll jja.*. jbxjLLxI ijj£j *^Ja ( _ s ic. 1 jl 


)rv 




ClUiil V < a j'uLftll 


ft 6 * * 

JjSj <jl (ja 4 t _ 5 ic-i jl V j*ij l Jlc> <\a jJl£ 1 (1,0-1) pH jjij ^jlc. jaLujjjljll 

. Lllc- Ado jaa> ^ylc. AjxuLII JJtw jjpljl! Ljj u£' |Jja (jA -CmalLJI (jJaLjkj'y dll j 


(j* i j, i g..iujjj)jll IjjlijjiLa 4. uAjJj 'LlX-jj jjlc. jJjj CjljjJI i—ubjii-a. jli 4 J ll> ^ 
cJjUll 4_ljljji-l*. ^ (Jkldillj Jj-ajl ,ji <iiii.AH Ciljlji'yi (jjjla (jC. (illj (jj£j (jl /jI^aaII 

bj lVy i l l (jJjla (j& jA^I jl ahIa ! 4dlLi jl AalbiS (jj"'~* M Aj s i , -»!l Ii»j (jl (j^Al 

ji^JI (jic (Jaijaj <jL-a^U Jjla Iaa!} 1£ t Rescue jijJoj S-615 jljL ^aiil i/Lu . *1^ ul l 

t- * 

Apex jljUI iji < 1 a _ji£l jj^jjaljll bj^d^j j>A oj-ifS olxc-l ^u i -• <(_jjl*Jl 

< 

(jU dll j ( jl£. ojbj . ^-jaIsjaII li& ^ jAaS (jk da dllilall (j_j£j (jl (jSLl < (jij-sll ^jIsaII 

y * 

jljbll jj3 La! A^jLaa bVijl (jjS-i S-A5B jljLil ^jlc- <utui»ll j^LujjjIjll IjjjuSj oLajj 

t 

Cochliobolus :>ldaj jjjll Lj rdjII (jA jjlc.1 L-d (_ 5 j''-d LajUaII jjkll .Apex 
i-xitijiijaj jjLj jd-»Jl jL«j»iwl (jl ijAdij li* j)A . LL^a^U <LlLll jjLH (ji aaa sativus 

.JILII 


ft A ft 

(jl . aIxAaII Laj_u£jlL Jjual 1 jLajoaJ ijjj (jl t 1 dajl 4 j»J Jail <XiSjll CjLijlSU (jiaj 
<IaUa1I P. fluorescens 1$aaj Pseudomonas sp. LauLII ^Ijc. aJL Jl oUajj 

AIa £uftll ^j2 (J^LaSI (jiajAll Qua jlaiJU <jL-oa 1I jjiaJI ^C- j3£l (jj£j nAill 4 _Jjja 

ft ft 

^ Jjl£j_i Llj (jl jjjjjJiilVl 4—1jiuijjSjAllj CjUJ ill CjJ^ial . 4 ajXaII JjJjJI ^plc. 

ft ft 

<Liaill (jSLaVI 0JA (ji ftliill J-uSlI ji_>jll 4pimj dil j tjj^J (jl (JaJAaII (jA t LLaVl ^<4 

ft ft 

bjAiSJI 4JL Aja ji^l Jl (* > ‘Vi (jl aL-AaII <daJ-ojll bjjjilll (ji^ • (■» 

ft 

UjajSuII 4 ' 'I « « \i ^ .j~i j|l (jinJ 1 (3a.UI (j^ajAll (jA a jAkljll <AlLJ1 1 A ja-1 jlnll 

ft ft . * 

j)V l^laJ t AjIaC. y*i/j <3 ICl 4 .jJ-all (jA ^ab ^ (JS 4—iLnioi aJ.iatV 2-79 AIaLi AdaJAjll 

ft ft 

Ajlijll Ajjj ( Lli11 jLajLuhI . jifSl aLLaII LjjAj£jl ^1 dij > ju^l ajL^aII a ) <m1VI 

. jjiaJl (_j1jC- ^tAftll (JaIaII (ja3__ja!I 4. ; ,ii.ii a jiaill (Jjjjlill jLiilVI Judi 


jjJil J^ljoJI 

(jjSii (jl 4 il Lij jXail ^ca.lill _jl a « *< ...VI (jlj ‘J J ° " 1 jji'lj'^ Aj_«iUa1I A \ \ HI <—liLau 
jAkill iX^ljjJill 4(jL<aJiiyi (_yj (ji^di idllLuea Cllj < Ajjjlj b«.LlS aIaJaII Lj j 1^)11 



Oluli AuijlLJl 


L^aaI j£dj Ajjja Jjjjjl^l J lijjLiij ^yill ajjajSJI CjLL^aJl * * •>- a,liJlj 

: JjIajS Jjy 


«U l ^ I S jUj u J I Cib^JI -S 


£-IJ ija» jl A-Jlva jjS-J t AjjaaSJ AjiJI ^Ixia Jc. a-2j.-a.jAll e.^jJLuJI CjLjiuJI 


4 Q Vi -V xu I 1,1 l~ \ \ \ \ \C- £ ullljA . l^J 1 ^ J-XJ Q s a '1 1 ( jjLjjll A A ^ j j r^ l i Lj J S ^ 

^ A. tumefaciens Lj>pM (jl ^ a^+a < UaJI ^kui ajj_^ 

t 

Rhl- ^jAljjjlj j^ Ajiiitiall dllJjjLi]l -lie. ^Jj 4 ^AdajAll ( _ J 3 JjVI ajlajdl jjiu^ CjLuII 

jjjJoll) L^jjijU a j.j.i<il ^yA a jjjLLull t-'l Lull! jj£j jl ij^jiu JlliS . zobium 
Rhizobium leguminosarum jUaJV Aki^j jjSu jl jLuj iAjjbJI *4^ Jc- 
^Ai-j Pseudomonas sp. JIa ^j-ki L>jaSj lilliA . aLJI J AjjjJI dJu-JJI Jc. 
AiaLaJI ^jJkLill jjjJjll LjjajSLj j>* CjV^Ia cJliA . djlijll lilhJ A^jLiA AjjjLLu CjLLuI 
chvB j chvA l$_JI jUjj ti^ll jSj^ J tow chromosomal j>A J ^ dilj_AL 
^jLi. oijijiJl CiLj^aJI a,UJ <—jj.U-»o chvB aaIjj (j]. oojaJu jjxj a«^ 

A. tumefa- oLjjjjSbli chvA Cilna. jjj JjLll»11 .iJjJI. 1,2-B-glucan aIUj lAiUi 
talj_aJI aj_ail 4 /I. lipoferum j AzospirUlum bras dense j_^a DNA _1 Ij mens 
Cosmid library Jl jl. jiaJI ^a LoJ ^Jl ^ jja.jjiul] AiduSl ljjQ<;tl 
ESP ^Lul <_j]) jjLlsj (^ill R. meliloti olj-ikl 'J-afLa jjiu A. brasdense bjj-jSJJ 
sj_a . Rhizobium ' °»"'I a j 1U Jl a _> ajLaJI SjjAjiJI CjLijS..i 11 j^ j t j 1SLU—a.j>j■—;...■ 

* * t 

tCjliJl jjJa-j AzospirUlum jjj Jc-UJI ^ ajlwJI jl^LVI jL Jjill Jl CjJ oLljJI 

e 

a ju . Rhizobium, Agrobacterium <ilU a ... »; <jLUI jl jL«u 

t 

, AjjJaII AajLUI Jc. ajjlill Ijjj~'^;^ dllj Jl JlLclI jl j^JI j yt oL^jLjjIajI 
ajLc- jjSjV ijjLuijjjlJI (Jaal) i A ah^ Jl AaJ>Ia1I laLLiJI aJjaL^xll Ljj jlSill jl 

jjjii ^3 iauijAJ JLJbj t(jrr« 1 1I l Aaa-j Lj^l ail JaJJJ ^jll EPS aJsuhJ Aial ■> a 
b_^JjSbll »jl r^i Jl j^a Jtll jj^aj ■ ala -.11 j A Aol^li In8 *aj EPS Jl jj . ajjJcu^II Cj all 

1 V^J 1 ^ l-^A JlLa . Cjljjj'l/lj Ajljii-all iJrL^ 0 0* b^lall i i-a ..ijj 4 dll mijaLbII j-aj 

* * 

A a j A itl A_iai1 d)Lul£]b 1 dull ja ^^3 aIa Loll LjjaISJI] I^X-Llda jjjSj jl JaJ.-'^.JI j^a 

.AjkJI 



^CjLill (J^ali_>*V AjjJ^kil <Aj lL*]l 

Fimbriae wl J—AVl -X 
* 

LlYLaJl £a ^_gj Al£jll lujl J JajJ AjajiaA ail Juljjjl j) AjLjjJjjail Cjl ' ^J j3l ailA 
4 . .1 1 'i aII CjYYLahII jl n-i "ill ^^3 Jamjjil l_jl.l&YI jLj ^ll.'l *> . ai^LaJl t-jU .uUj 4 i 'ilj v-vll 

C 

J xc-lou Iaa tCjljlj •> tllj a-iUac-YI jjiaJ Enterobacter, Klebsiella J jj> ju-V^ 
J& \ “U1 <Lui Vesper & Bauer jA <J£ .L^Y & .CiLuli aasIjaJI Ljg&ill ai* .Jajj 

t *■ 

^Jl ^ l_>I:laYI »aa jl t Bradyrhiz.obium japonicum j Rhizobium trifolii jA <J£ 

* t 

J Aj. ' i ^ a l l L) vLaJI Jix. jl: 4_aYL»_£ljA jl jlAlluJI jjJ JJj < jLualilYI J 1JjJ ajjdi 

t 

J CjjAa jl . LijiasJI (JjS jjAjk J IgJ juajl) (_JI Ij’Y-aJI JjLCj (Jjlc, j aII 

J Aj-lJI Lj^JkJl 4jjloll A. j .nil! Sjbj Jl jjji ^Ij B. JapOtlicum LajAiSill J ljil» 

j-Jt jLuliul Ai.i^i juiajjj JjAaJIj aL-qjLJI L^LaJI jA Ajllc. AauU 1$_j3 j g j t I^jUajJ 

2-79 aIYL, P.fluorescens (^asJI J j^LII II >. aLAa!!) Aj^uSaII 4 JYUI jl 
* * « 

J jk.Ii) jl LojI jS-wj tajjJl jjia. £a IjjjjSJI jL-ajII J j»U jjks i_)IaaI £U±) 

• Jlj 3 a Jc JjYl Jji»)l ji-l 

Flagella J?l j -T 

jC. jAul jjaM 11 . J^aJI JJa Jcj 4-jiSI J IaJJJ^aII “9£jA J ialjuYI Aijaj jjk 

t t- *■ 

J CjA Vi jl j^40 ( JalIjm Y I AlxuiljJ Jj ( _ s a3I 4^J_ail oAA jl jA~i a all JA.C. j«J «. 1 j *ij jJaj 

cLJi jlj Gla. (Ldj i^j jL«ll «UJlSI jl >. UMi i jL ^ • n 0— ) j* jjSj ^jiJI Ajjill 

jl > ^av la* Howie et al AiJ jAtiii a JSC.J lia. f)jJj CiLaLuiaH «JLall 

Rl a J R7 ? -80R CjY^IjJI iJA ialjmYl Alj Jit 14.'n jajJI IjjaAiII jja A^jlill Cll__)iia3l 
* 

4-a.j.iII Jl jYI j-* jjih •> a jAc._ji J ^ia-& 1I j. aa- u 2) R4 a -80R j -80R 

« e 

I_iu:lia 1 —^ J ^aS^aII l_1uiIIa) jlj ’ ,X (_5 Aa Jc. AjIiaYI ^l_jjYl J La^ 1 $ “ l8J 

t « < 

ijJAjilli ASIjaJI {jl C5^ 

Tns LJwYI ob jiL ajikll j RW3'a1YL» P.putida jla aJuIm aIJuj .^*ill jjl?. 
(jAoiiJI Jc.j . L_jj-<all Jji J& ysu. el iU a >i J] a ftAVi jjij aLaU*£ aImHuiaSI 
jac Tns ATiLJl jA CjIJL lillm jl I * 1 AV Aiui De Weger et aljS's Ala ailli j» 
jA AAjlill ^ lIJ 3 alllj JjiA Jl 4 a .'—121 WCS374 4.'^ 1 J| AjJl IjJjjSJl jA AS^JAJA 

— - - ... — —- u* 




CjLiJl [j-al 


Jr. A toV^LuJI j)C- ^ucslj (J£oj A./j-ij-k ia L ~'!«■«■ ojat-l 4(jil»Uad]l (jJjLli *l_jj 

< f 

jjli jIa* i*j V 4jjUa>j ^jtj ^gjL^jl Juilj . A jjAt ^^-Ic. jj.1^11 

< t- 

OiC jLlxtVl (j-OO UO-ll 1—130 loUaljJLa.1 lilliA jjl ^ulojll aOA (jOaSljl (ja jOOJ . Ao -a lill 

. tojlaoll oOA c. Jal 

Chemotaxis ^ 3L-0JJI yli -i 

t■ « 

jl jjj-Jl j-*-j ijjLaoSJI tolo_ajVI jli aouiLlJI icLi£]l Cilj (jOoljVI J 

t 

tolOaiVI 03 . JjOJI jlmiuil ^ lc. ll^'tfull SjOla J ^aLo <jl <j^? ‘jOjI Cllj^jil 
jjjull jj- 3 . J jl Aijoll Jj AjLiao bj jl^lll (jjSl LaOit (joLi. Jiiu Ca-^.A -JjLajSII 

e 

Aio Scher et al j-£3 . toloill £-a Jboail Jc. ajIooJI J (jJjV JbilLj 4 (oioblVI) 

Ai_JI J b^juuall Jji jjjo OljljaV A iVi j ajII lij j :£;ll C j La J toloojl lilliA J I HA® 

*■ 

oLob ^ui ^ A3 Lula liJxOi RW 1 a]>Lui P. pUtidd bjo&ill ijl ljO-a.j Oil . «La!L Aj-LuiajI 

t 

Azospirillum lipofer- jl ajIaaaII aJjoII J (joi LaS . a&L > t J bp-all JJ jjJ 

* 

J U1 h (_jb J jjjSuJl Jlj ^aoJI jj ia. CiljtjiV (_5 jUjS]I toloajVI j jhi aim 

A. brasilense lj^j'<;H jLa tAollaJl A*-u*ll a*li£ Ja cojilb ls^ J^b AaahaSI ai_J 1 
a Lob oljiAiiiui *oc- j^.L^j IgOA J£ 4 82011 aI^L, a^-JI bjiiSbllj Cd aI^L 

i t 

(jl 0o.j iiBo£ . ^LAtll JjOa lilliA jjjSLV L»0l& 4 Aljlll 4(Jil (jjSj O^J 

-Ciliill Jj2-a. Cjljlji) ^ 6 Jj3lja1I jI^aSI (j^a* l jji] 4_)0aji La_jjiljil 

jj 11 lj^> joSoll A- j ^jj ^ 0_fcLuU aaSII 4_jlo_ajVl oU Jj—iJ! (j 5 LaJ JU1U 

< 

aCj-.-'JI CjljiLJl jl ^AV Aiu Solby & Bergman (ja JS _>£3 oil. AiLaVl o^aj* 
* ^ 

(jc. 4 aLu^lj Aoudi 4 ^p£»l j o~i'*> AaLia!) Ajjill ^ R. meliloti ^a LjIalS a nCi—Jj 

t A €• 

P. putickl j AuaOA^il l^OiSlll (jl . AiLuaVl aI'OLaII jya lt». 0 o aS__)AOa1I pxc- o^ilajl 
^Luj-aVlj Cocbliobolus victoriae uoLo_ 2 yS sjj Loll oIjaII (_>iaao Jl l_io i .1 

. Macrophomina phaseolina jLoll ajj^sJi 

Osmotolerance £ Jai^atl J*jsJ -0 


J OC-Lui jjl (j^jiJ 4 AaA>i%' ill Ajj^AuiVI atli^llj AiLaJI Aljoll kjjJa (JaIi Aa*l 3 jjj 
JU1I ^OiJI Ollj J Jai—'i’ll to bill £A . joluijjlljll AllaiA J Ao». Iijjj£i]I clL 



CjUII ^aiAjjAai) AajlLtll 


jjt O^u ‘jA^ll 4wi>uoll <JjJI ^gS Olil jxjVI J 4 -L ^^ic- Ollill aa.L£ jjls 4^1*11 
1 —jUaJl CojlLJI bj jiSull (jit OLIjaII ^jAaxJ (ji . <jjl*ll ^lill OljAS <J!il_a. llx ft .'**»aAa 
i a la >11 CujL-aJl j ^(—i'lLaJI ^ JiVI £«jj bA*J <-ia. ^1-fi LjjOSJI aAA) 

CajLLJl OV^LJI 0_>g2a i (<_sLaJI v_ijji»ll C'all ^»L1 £— \ JvIa OjL LjO. < s>l l oaa) 

ft 

Loper at al jS>$ aa!. a ..,1 ...-JI oV>LJI villi j)4 jx£l (jjjaL ja» ^ [_]■«■»■ ^»lx. (J£■“ j 

(2><» CjVvLui aLLLJ ^a,.> ill ^ ii < (Jaa ill (jaj 5_a!iLc. villi* (jl ^ ^Ao <Am 

(jJAxlJI (jiuL) Axj AftA 4 villi (jx . (juioUajll JjJLa. (jlfi. */-■% j -"jH bjxiSJI 

(jiaflll jjA-a. j<4jj4 m^U <4il44>]l ajjJailj MK280 <l^Ln P. pUtlda bjAiSJl (jl 

Ajjj>4mvLI aUa'^II oY^LJI CulS lij. LL> (jjLuulb jb ( ^ ,A—) ^^Ic. Ljj ^ aajbUII 

ft 

Ajjj jjl (Ja'i a- oil jyd vjjAxll ^jic. <1x1411 bjxiSJl (jJ-i< jl bLxII Aji jjlc. frlilll jjJ Axluj 

.proline Jl />* bjjj£ olx«£l <>'O oV^L jjjL (jc. eLxli ajs iJ lc. <.UJI ^ 

c 

Salmonella typhimuri- b^yvjll Osmoproectant <jjj 4 -uJ>U <jjljll saUI baa jj 

« 

(jx proline Jl <j 4 aj_u£ ol aaSI <-a Tull oljslall (j>x j . (_£ji. 1 <Lsa 4 _ia. olillSj um 
. <jjj 4 «bU JaajII »jLj v_iuuSj K. pneumoniae j E. coli j a_JjUJ 1 Ij>jjSj1I 

Complex Carbohydrate Utilization oJUaLI JUxUm] -*l 

0 ft 

AjjjII ^jJI aI % .', Jl LjJ._l ill 4juil jl 1 Jjj 1 j AM J-Ivajl CjIjIjJ] 4 jjl 

A jJaii ai 1 Au/o^L^ll fijLJl JLaJ (jl (j£aj Ai_i3^1t <ja! 1 clilj-Slill {ja 'i/l iloju-ila 

j j I. iL ), > ,a g JI ( jjLLJI Jl-* b. a L«-4 CjIjA-iAjjj-£ JS^u) Ou^ 

A_L*iiiUi!l a«.liS3l ajjj (jl vAjljAJkjjjS]l oJa JIa ^ -LuI ,_jJL « jaUI jil. jyj^Jlj 

.jJ jS l jjlall jAall <0»3 jL»*AuiI ^ j!5l AJl*ij n. 4 .,a~i L^jV Ijlai vAii-Aall bjjjSJI 

IjJ (jJjJJI >ijjj jljal L Je. bjaiSII ojaaII CjI j T. harzianum jLaII a^iUI Ciljikll 
^4 lg "I'jlLl 4 Aallall AjJiLai jjiL^^ B»liSll )1 j LjUISJIj 01x 4jll <*43114 b jalS a jSk 

ft ft ft ft 

^ijILLuJt (JLwLLluI ajljj l JIa . AuL^'yi 

LS^ 

^5 j^ll jpWI JagyS 

. v_lb^ll j>4 (JjS/l (jinill jji jOjJI IaA ^A 



CiLuil (JaoI_>aV 


idjH jl <uilil £jljil ^ j^oi-1 ^1 <U£j^l XajUlLI : Ultf 

Biological Control of Root Pathogens In Soilless and 
Hydroponic Systems 


:4aJ_JLa 

* * 
tJLdl «.LaJ , *_ i a-^. JILj ^ylc- Ja ^ - m o ajjj jjJ jl AjJIa!I PjIJaII jJaj (jj 

jAu . jL <->%11 Bedding Jl CjbLj JllJSj Foliage AjjJll (jjljyl ^bjV 

t. 

. jjjLaJl LjJ U Ax- JiJaII (_j3 Ajiwa ajla aJj^j (jj.i jl ( £A Aljlic- Jiil^A ^ dlbbjjl 

e-LLdl liLuSj (jlc. AaIju lAjLa Jj-a Qjj Hydroponic Systems Lc-ljjl! C“LJ 1 ^Jaill 
CjLLJI £•jjj jl tjlaj iiUj_£ . (NFT) aJ jaj^ Nutrient Film Technique ^liill 

* c t 

. c l/t-a bjUllI jl peat jl i Aj3jA«a jj ■> ..n i AaLaj A£.jJa 

CalisJ jj-a-uijJ Recirculated ajjJl j j£j_a qjSj La] t Ja,« t »ua 1I (jjljJill JjN aII 
t±A . Open System Ca. j t a. aCb IJa-i ^ a hi j Jl a «t uVl aju (f-j <, 7- j Ajl jl j]iala « 

* * ( c 

jLaJj 1 £jj-aI ^yi tj'] )tll llA (j-A (jJjikVI jyi JLaJiiiiVI Ajulii CiajA^l A^daiVI 

t 

t Aj^la,jll bj nill jyS AjIUII Aj J niHVl A a< atl CjL Jj^ajLxaII AjaiJ A^ala. tliiSj Ljjjl 

t c 

(Jl _4 jj ^11 *k 1 d-lA ^ji \ a.J|j Jilfcll t 4^)1 j Ail 4 ^JaLalall (JlLa 

a * 

Cua 1 a ball Aj^a^j Ajj1.1*jI JjaU bjj&J tdli4 Cl^i ‘^ 'J**• tLujLlA j_j5L JjJ^aII (jl V] 

ClljJI AjAlLij aSi^jll (jS-aJ lJILS . Jj<rfT \11 A_l 1 xJ| wjj^jiallj A_La.jljj iiill A_l_i.Lll L_Udlu 

^rVl all a.lj-a.j i^LiVl ajlj j J] Iaa ^jJaII aJoauIjj Aa^j]j jiagll >— 

aj^AOLl OLiilJ bJaIa J ji-t-all ^ AiilAill jaoIl*11 ^.iaa QjSu 

JLajuLuil ^_jLaJj ( A_ulAja]l ^jAAaljJI ^juSljj tJljA QjSjV ^yiUbj « ^^1 ■ <a2 aLU ALU 

( # 

(jJaljAl Clj^Jk £1 a Ax^ljJll ^jA ^jJl ljL$J aJjli iJllfc .CjLLJI (jA Aillt AiLiS 

(jJ Ca-lii ^ujj ^yill (J A A_«al_i. <Ajjjll ^yj AaaISII Cao_yAAll illliJlSll (j] 

f ( f 

(_s^ ■ LjaaJI ^j]>a jyj jjJlsJI (jJal_> a! jl-^-la] <_yi liJJ jl U^*! L5^b ‘ 


CAfill 


La j) A.at.na Ajjj (j_jL«JtiuU A_ie.jjjJl ill bj .nail (jli 4 1 H 1 jliil llA £l#j 

t. 

IgJba t r-lal]l (_U*iul (_ 5 JaI (jjia lilljA . ACijJ J Jj3 £-11111 jUluu’y <iUjj 

i _Jya £-tajj Jllj , AjJaill l—ihj jail JtuJLwl 4 Aj^pjl Jbjlaoll jLa-lll ‘ jj 1 iill 

* 

. Aj^jlll Jl Aial^ll A^^jaJI ililijlill lU.jlimV AjjLJI pjljpsll ^UaJ Jj Lab i a jail elA (J£ 

^ ( * 

(ja A_ilLa. Lojll (j jSjV < A-llLall ^jljall jl Aj jj (jjJJ Acljjll j»iaj (jli t Jla. Ajl Jcj 

t t i 

ijxljC ale lilliA . aj^aJjaj ajinia (jjj (jla Jo VI Jjjl (jiaaJ U« l ~ *J % t(j<a JaVI JSLula 

t 

: JJjall olA j»a1j . Ajjj ijjij £-jljJI J (jla_JI £l«j ®jJ 1 -^ 

ilsU) Ljljj aIjIaja nbUll (jj^j * Aj_alajll b j^ nll J ajjj jj.i} ax-1jJI j»baj ^ ~ ^ 
J ijr**! ilibLjll Ailli jli lllii A-SL^VIi < AjlnaVJ Ajjlill J Ajjlal n jjj Jlllljj 
. a a ilnjl iijUluli J] ajLoJI iiiUbjll (j a *Moj-ajsII oLul^Jl aSj^ > '.iiLjj 

AAjVLa jLtvVI (J-a*J J tAjJajlIj a jljxil Analii ^Ajaj j-ill j AjJlliII djjall jj£L) 

. (jlajArfill jjl£ll LaLaj 

Aj j^-uO j '’Hj (ji jiaj Alaj-ajJI illlijl^ll jlj <*Lall aJjj ojlcj lie ,£jOJ\ ^Uajll J —T 
A_u ^ jla Jlllljj tAjiLoj ( ajj!jix gcjYi ^Jl Ajj-JI Aj-aLk UlLj (ja 

. ojil£ ejUnkj ALaLui Ajl~^j Jj (j^ (Jj^ ^ ■’ a " ) Cy* AjJ« aSjIs 

t- 

Pythiwn aphaniderma- jjoiil j-* a_uaa A-ajj^a. V * J i_aj i_ijLa-ij 1 (_>a »j J 
J IjiS jUi Jl (jijj <NFT ^Uki J Jlic. JjLa-. jsl > • • J Oliji ijj i nan 

^UkUl »-> -J liliiJ. Aiu Menzies £?r al *ia.j L» 11 a) jJJI Ji« ^Lul 

^ * * * 

^UaiU lialj-^s (jj^ Cj^Lj JSL^ua ^ j ,w*4 j I IjLSlJjI j-i-Sl Jj_LLJI 

jjjljlilj (jJijJJl £_jli]l Jj J-Lisj Ajjj (jj-lj A-C.)jjl j»Uaj a1axj_ul«!I j Jll J — i 
Ajj-ill J All Pp ^ a jj. j JH aj j_j31 J Biological Buffering ^^aJl 

A j'\ U .V'l l »^j \s j uJa Ajjlil J Alalill A_ 1 sjjuJI ljlljl^]l (j* IA_j*jjJa]l 

aljjJI Jlj frliili Jc. A^Ui Jj I 4 IAJjfcj <lDi£ Ai^J UllljlSi j-» jllaj 

J Hj ' Ajli tAjlLal) Aj_Ji Jj i_yapj>M Jl5 lij J^^iJ • illLJaill oll lft a l l 




l- iLmjI 


AjV aj__>j jj-ij ^-jlj-a (J jl ajjj ^ Jajl jJ aj&jhu (j^ 3 lij l^-?> ajaui piaAj 

« 

jjlfill lA-jJ j£-aj JUiL J t i_5J-i.l 4-J-a. olijU 1_>A jL^sjVj A-utili* ^VjV lJ)j*lu 


. (ajaJ Ljaj» ‘ AajSj AbjJ jl r_)Ja 


rrtJILI A£l jjjt fhj ^J 2mmO jm&S jjLil£JI J 

VI 4 4-ua jaa dlljj|£ jjA_J Ajijj Iaa i AaUI Ax-ljjll jl 4<JJJ jjAJ <C-ljj]| jjiai jl £A 

t t t 

. ? V AjJo_>*ll ill! 1 fMbJI oAA C,'l<r->j t ij's ySi JIjjJI . oAjAJ ^_>blij-al L^j3 JjAAj jl jiaj A_j| 
s e 4 Iaja. £>jjo^JI lAA A^ujIjAj (JIjaJI Ia>& jC* AjIa-VI ^ ^ ^ X Aa«j JtlfViS j^La^ AfiJ 
AJ.Aa.1 jjjia (j- 1 - aIaIaII Aj_>JI ^^Ic. ^ J aLajfl ljj-^11 £\jLv L>“ jl j£*J C UU1 (jl 

* ► t C i 

jj-« oj^LJI 'JLa__j]l (3i>l 3 j^ t3i^° ®.>$-aVI < Aje.ljjll CjIjjVI tJLwtll 

< e 

j^AJ 4 AA^laJ>]| laj^aJI jji dilijlill Ajlaxj ^gi Ja*Auaa 1I (Jalj]l) AauojJI jl j l*iVI Cj-ul 

< «> « 

jAa Aj^jill (J _9 Aa» 1£]| A^Aj^aJI AllijiSJI (jAwJ . ‘CjjLull A .AjaJI tAllijlSJI J*aJ jl Luajl 
^ a] ajjlj^a. j>J jl jSLaj iFusarium Oxyspomm f. sp. radicislycopersici 
jli j!Ia£ i a \ -J j.il Lj> ^n!i ■_)« "i '< ’ jl j^Aj ^ill^ i Conidia AiIjAj_>^ j ^uj c-l^^jl 

c t t 

—ii . (_J j )-iVI jilSkill (JjLuij jl ^Ajl.to Jl^ ^J_jLa!l JjAjII jj_>i3 j& ij^>^ jl j^y T" Lilli 

I S f * 

cUl jl Oljlj-iJI (.La <j-aLkj 4«.Lall . 4-jUajAA CjIijLS jl jiaj pSClt Jl jl jAAJ 

* 

. Pythium Ji-a a_ij j^JI Liili •*j qI ^ ^ 

cjLjj (Brodysia sp.) Fungus gnats iAajjJl JiL» Cilj.L-JI ls 1a 

.aLaUjII L^-JI jji <AojaJI ljUjISI] ViU Vl«1 c. jjii jl j tScatella stagnalis 

jl (J ja.jLaJI dljUl jjjia j)t 4Aaj*«JI tllljjliJl i_ LuASj jl j^AA Cjl^piJaJI oAA jl 

C t it 

^gA j ^J^.1 j^l-al (jj 1 $ ■> jJkJj A j ->i j ill ^1J-JI Ja-« Ajjiall ?.lj^VI j_jlc (^$Xkl 3 Lgjl 

. Aja JIjaV 

:idli1 2t I jj)l r Iaj 

f c t 

jl V) * Ajtljjll ^jAoljVI (ji AjjJI (ji AIaISII JjialjxVI CjjAaj JA-^I jUliVl ^C-J 

A^jUall AAo^aJI ljUjISJI jiiSI jl . aJUI Ax.ljjll -!•«> j AS Allis Aiuj JiUa 

Mo - 



- ~ ——ii 1 —^iLiLill ( _ya tj^V AjjjjJl <AjlLaH 

4 A. J x l-y Joljxl l$J AjuLul ^jjl ^1*. AjJi^Jl ~ >"'|j ^-|1 j ^Vl* ^j]| 4 4_LxA1 

(jj£u 4 <_l)J_^JI oilA .jjO-aJl ^LjJj glxll jji aJj_$_xJ lil j -4 Tl jl j£*J ^jjJlj 

^jjl^Auu < _ ? ic- Sporangium ajx^^^ AjiaLa. --n l_uSj 3 jx 

tA-uljjJI AJ j J l ^j3 Ajl^ail jljxlb JaA oil ^^JUI t Laijjl ^3 ji jjjlxll (JjLxxll A alU'i aI I 

ft * 

CjI jlIjjj olajlj ojiillx 4ilj_aaj l$jl jl 4 ^jIxjSJI 4_j.i_a]| Ajxali. f- Ajl^aVl ^ , > ■»''»' j 

f ft ft 

(JxoJ-S lAJj l^Jalj^iil aiilj Aj (_^ixxilj (jla 4 J.lajl 4 jS-uijjkll oA4 LliLli jlj Cji^ lx Iij . jAiJI 

ft 

oil* j»Ja* A .OLjl Ajj-ajI (Jj>la jC- j-i-aJl , \ > '1 aj 4 <_£jlik jliXb jjj£j jc. 

jlalll (jl LaS . Olpidium iPhytophthora iPythium (juli^VI £+u aj^ojxII Cj I p --»U 

aiJj -jj*tiil ^ Lh 3 J* 4A_AxjjjiJl <_>ialjx!>U jjJL jl j£xj 4 j >j^VI 

ojlc ^jJl (jialull ,_>x>jx i-jfxui) Plasmopara j.a-vU jx L&ljil ji lixa. 

* 

jLill li* jL ' ^ * Ajx Stanghellini et a! gUWI j aa ^jx^xil l U 

. Ajjlxll Cllc-ljjJI OljUj (jia«J JJ. 1*. ^ j■ j 

ft * * 

jli-alj jXaJl jLi-C-l t...L.: tiij jl (j^Al t A.jj.ia jfcjjlj-u A A-Tu xll A_-xaj-ax31 tlilljlSl) 
jjlajj CjLiill j_pajxxll (jjlSIl /_3 gi^l lx Ijl Cjlxlil jU^jlj ^liiVl 4 ^^Li]l 4 CjljjlJl 

<— 1 A»i1 i _ s _jJIj A_uXjil t-^-iLjjUaH Ajobll jjX- AjjJaiil A_ixajpsxll OLiSl^l) . ^llll 4 a 1-\ a 

‘ ^gA 4 Aajlxll ^jljxll j^yS JjJail tj^al 

1- Fusarium vxysporium 2- Verticillium dahliae 

3- Fusarium oxysporium i’.sp. radicis - lycopersici 

4- Thielaviopsis basicola 5- Colletolrichum coccod 

■ (_)<ajx 4—1 )xij UVo^-kuSJir^jjLiil jjo^ 

^jjlj_a, jjSj Axgaj-axJl 4^jlajlSll sXA 4 ( \ ^AT Alu A_u_a-k ^Jlj jlajJl Ix^J J-S3 Jljl uli) 

C ft 

jjx aJo.i;1 ji 4i)j4»jjj (Jiu3 l^jl jJujj 4 conidia L^luj£ ^ui gl_^J1 ^ aJjx^x 

. tlijlxll (jjlaiJl (JjLxxll A in nl^j 

t ft ft 

£jljxJI ^ 4jULfi]l 4 _\\ I^t'i L^jL 4jj^j Uj j jjx Aj!^1j JiVl jjlc. lilliA 
Pseudomonas solanacearum, Clavi- Uaj Aj^pil ^ 4ijli»lSil q* ^jLul 4 ajjUJI 
^ J_3_3jJlj r-jiall 4 4 bacter michiganense sub., sp. michiganensis 



^ a_uLo!I ^j'ijJI ^ A_Zoj>a ^LJa CjbLu (j* Envinia sp. cJjx- iiBi£ -l»l Aall 

• 4^l^jll Lj j-«a!l 


:Aijj j_J-U 4*1J^t ^ «U£}il iUjUil 

^Uai]! Jjj Ajjj QjJ A_c.ljjll ^iail A_aj!>L«j AjJlija (jj& Aj_j-J-»JI A-ajLLaSI (jl jJ-JJ 

e e t 

. A iU -a Liajl ^ (jj^J (jl ( I•% j (jl£a (_gl (^jS A„^.aU Ajjj >11 <LojlLoll (jjSj (ji-3» • (jk-ll 

t * 

J^l^c. cjluSjj ^k oliJl Ala >4 iAj&ljJJI JjjLJI ^ <jjjaJI A-ajlLJI (_Lia ljUujI ^1 qa 
kujj^>JL« jJk La£ . A.lll jl ■ *jj^ll “Lap^La j»Ac- <■ „Uju) til].} (j^k La LJlc. A_ajlLall 

i Jjl^j-ail 4_a*,J Jij 4 ..j ..i -v (j^jj 4 a j a ~i t ■ ^ tllljjL^ i A j j_i. -ti l 4_«jLiLaJl ^jtal^_C- jjLj 
i—ijjjall (jli (JLa. Ajl (jlc-j • Aj^laiJ! CjI,} n<g]l (j.i^r. (_jLc- tSlHj t lijicj pH _]| t Ajjla^jl 
JjiLc. jAil 4_a_iH_a (j^Sii L^jau-’"~* (j^Ajj HiLoj jl$\ (jj£_i 4 111 -v jV> 1 <j -^U a > \j iV 
(Jal^-C- jaLutl ClLu _jJo.I t. n ..i tilllA . (jjai^j-a^ojl (jjlfUl 4jtjLLa JAX-j AjjJ all A ajl ° »H 
(j^Sj ^_iil Ajjjil ^a 1$ .a ai ijL»ji l j-aljjtll oLa J-Aa • (jo -v'l 4^jj -til 4_ajLLdl 

* t 

4x-lj__)ll jlsi ^hmx jla 4 JU Ajl ^AC-j . Axjjlix CjIjjjSLax ^yic- Aj_^AA*x 

* tt 

(ja A-Jlc- CaI«a >J Lg-l3 Aiajlj jl (j-aj c AjIjlJI LujUjI Ax fl< a 

. A^Uxll CjUjISII CjIi a yj ^ (Jl3 Aj^a-J AxjUxll 


^Ukj ^alixll Jjl % all Ajj ^ m j Ajj j ^11 A_xjl. flxll A al 

JxjulwiJ Ja-uoL a-oll x . (Jxlj-xll o^A jii‘u lS^J 

* * 

Afrljjll !>—AaII^j J-JU ^jl l^jl v'^A'kj AaIIc. Aj^L^Afll A^aS l^J (jjSj 4 AajLJ 1 ^jlj>a!! 

^ia*j ^jl (jSxJ Ajj j %Ji AxjlixSl (Jl,.xa ~\ *nj AoiL^Vlj . ^Ajj^A^II A-xjllxll^ AjI^IIj 

. AjjiaS CjijUAx JjjAj AjlxIaII (Jji oi xll uuxll ^jV cill j j i Aaaj^oJ Ax ;S 


Alia IjLa^i ciliA ^jl VI 4 Aaj'uII ^ Aj^J-ail A_xjlLil Ajljj /j-a ^Cj]l ^Ic- 

( aha o (jla 4(_5^>kVI Ac-lj^ll jAj ^a AjjlLalL ^yuzy all IjlA ^ ^ Ajui iLo lia^ 

+ *■ 

Mias. Bacillus , Pseudomonas ^lyl Jia Rhizobacteria jLa*iajl (_LAj CjLIjJI sLa 
i—aj-uall ^-jlj^a j (*•^ <3 A .V-1J AjJj jll ClLaJUX*al 

^ t L * t * 

jj-a leljjl (jl bjj^> Jaj .jjjnijJijLJ' Jr?^^ i_s^J <-5*^ ‘ {l 5J" 

* A 

diLLull ^ AjjL^_aJI <-ajlLaSI (jk. L^aJ AiaL Pseudomonas spp. LjAiSall 


uv 



Oluli V AJjJaII 


1 1 ^ 4»luj Duijff €t al 0 . 1 a j La j fill (JjjjJ 1 l!jIjjI£]I 

f * * 

Lj X&l l olA J-'ljjl 1 (jl «1 aj ^ \ 4lw Wei ClI ^ jjj^)'^ ^1' ^jI^aII 

< < 

sift ^Ijjl fAI .Pythium aphanidermatum jkill JJ ^ jLaJI jjl*. jL»lJ Jlij 
^ r'l > 1) JajLLuu (_gjl « j’nII i_j)A_ajVlj ^ j; *> d" ^aJjlj-aJI CjLul JaLn Lij-uSol 1 

^jjjj CjlIjjLll iajAitj J A_aJi (jjju AjL^jV 1 (jjoiLad JjA •«■ jLlJjJI djLil JjL aU 

La La) fluorescens Pseudomonas P. corrugata ^ l \ A— > Y Luan oLiVI 

* < it *■ 

£-« <3ajj>- jU-aJI {jlc. fLull (j^ljjal jl Ldajl J_ajj .(\^L 4Aui Moulin et al oAa.j 

. (1 ‘Ho iiy, Postma et al ) .jj-L^all <_ijH^dl £jlj* <»UL 

F. oxysporumfsp. radi- jkill iLja. ^jUd Bacillus subtilis bjA&JI lai 

* 

tliLjCUa' dlLS . Lijlall £jljJI ^ ^kLkl! ^ylc ^paljJj cis - lycopersici 

* t 

Jlxij JLc. jjjIj jj streptomyces sp. jl aa>s LajlLii ,jd ;jL yy< s J\ 

LJLa <1 Laj i (lAilis ^ ^dLi ^J)J\ La) Mycostop ^1 idad jlj^VI ^ ^Luj 
<-a-uil 4 -LjLI a Lr-tall jjj» <_$jAj ddLj) CiLj ^jlc. F. oxysporum a-a. LILc. 

t 

. ij->V jji jLiJl (jL j»Li ^jdaljk Adaj [Gerber a jamesonii 

t t. 

^ LjjjLLall jLLijVl <j«-wIj (jgJ Trichoderma sp. jLa.1l ^Ijji Lk 

F. oxysporum f.sp. radicis - lycopersici jia ill Ada r-la-u J**A«jj L^LjJI L^aJI 

.jLidl jjlt Pythium ultimum Adaj ^Lkll L yk- 

sAaALoll CjLVjII (ji <jlkj Lff lx- Jxa_A_j GUocladium virens jkiJI jla dUiS 

i ^ * 

Pythium , /?. jjc. . .'ud-all a. LS A.L«JI i—iljjLJl JajLu ^jialjxl ^jlsyj IjjLL 1 ^4dJ I 

* * 

F. oxyspor- ^-Ijjl ^ LdajxuJl j-L JlSLVI (Jajluj dlLS .peta Jl ^ solani 

^jiil (jiijjJ Forma specialis ^ JjjaII LluuJI L^jaJI CiliSlSIl Ado djliLill ajISj! um 
^3 £■ Idllj jA_aJI ja • I 4-daj-a-LI ujlLLlij (Jiuj-Lllj -daLalaJI 

j .kiJI ^ Mycoparasitica jl (Jikill JjJ) Ajjkiil Akkull jLi 

. jLidi ( _ y L ^ jkill j-a LojAall ^IjjVI Ada Ja*aLi Pythium periplocum 



1 £ A 



«U^l U& «lULftl j&\ j*Vl qLm« A«^UIU^> j^jJt aUUm ;Uilj 

Biological Seed Treatment For Control of Soil-born Pathogens 

:«Uit ao 

* # ^ # * 

,ji51 (_£j-xVI AJ-fcljjll ClLLaxll I^C.Lutd»j Lo-aI-o Ipjjw CilijU AjjoaJI A-ajlLalt jaIhj 

4 jjljaUlj Jj.ia]l CojUaI LjJ % jijAjll aJaIjla jl . ,jC.lj_^]l ^lijVI Jp jj 

# t ( 0 
jku jjjjll AIaIha jl jA ^CjJI ( _glc. 1 jl'*J^H Aj_^1»&]I CjIAjjaSI jC. Vj.1j £-jI^)a1J 

e < g * t 

jjiill aIaIila jc. t. aila.’i L$jL jl n rc-VI (jJ*J iiVI i i>j Ajl VI 4 Jl*S jjjIj Cjlj jj£j jl 

t 0 

Aa^. CiUjLS CajlLJ AajSa Aoa. CjLuIS J Lm iaaI jc. ajlit l$jV (ill jj 4 LjLajJS 

t 

•l£>' 

e ♦ 

i£]1j jA A3,i ja£l jj£j jl ■ ' 7 -j Ajjjail AajUaII JaIjx] (JIaaIuVIj jjjiill 1aj_>J j] 

Aaj JjljJI M A all ^ -nil LgjV-tlii jli 4jj.l-lll £_<a aAaj*A_uia1I CjLjIajSIJ Aj^UciaII 

0 t 

^jk Aj C. JUajauVI (JJ^o (JL>a Cllj U_^ 1 a jjlill aIaIh-A JjfcaJ jl < 4 j ‘ij 'll 4_ijjiall 

aIaxAuiaSI AjjaaJI AajUaII <^a\jC. t jAi*J jU 4killa jA ^jUuul 1<~. . AjjIaj£]I CjIxuaII (jJ&jU 

. Aj^liiVI Olull spliS ajjjj jk-jjj'jJl jUuuJ sJ^a ji£l j_J^j 4 J_jUj 

^yij j j ' 'll jl CjLuISJI £_« CjJi_jiaJ —a 4 .al l AjjJ-aJI AajIUaII ^JaI jC- j] 

jA A ah ^ <1 Ja.1ja ^ jVI J>a>j-A J-J-k liJliA . ^jjjljjjJj LjjJLSjjjlj «^jJu JIa 

Pseudomo- - ^llatVJ a_*jLJI ?■! oLulj.i!l jiSI .jjaj]l a1aL»a1 j^UTlII 

Glio- iTrichoderma ^ Cibj-kiJl j»-aIj Bacillus , Erwinia 4 Enterobacter inas 

c g. t sc 

jl aja_aj j^Aj ,J la] JLx AjI j^k-j .Streptomyces l^ojila (j^ulAjiuSVI Ul .cladium 

jjL 1 a ■>> wlliA jjk 'Va 4 JjAj a1al*a£ (JIak ’imVJ Jlnill Ajjiail CajlLoll (JaL& 

4 jjii]I a1aI«_a Aalljti ^j] . Aijlj 4 aUa 11 oiA fjA Ljjk Jj r>\ "\*k\\ Jlli 

^ISlt c lil iib-Sj i Ajjia_^>ll 6 AJXaJI Jy-SJJj 4-ua<L sluj 1^J jl 0^*^ 

» « 

(_^aIju A_»A>Lkl i - il « . a!1 jA i Aiaial^J ^jLu jl jksj ‘ A jll » all oife jli 1^11 \ *4 . JaaII 
(jlc. Ajjjkl AajUaII JaLc- AiljjS iJaalJ ojji . .4 8J jjJLljl AIaIjlaj AjjX&JI AajIaaII 





JaLc. e-Ujj aJUj xjj (_jdl xliLaaVij t Priming ajjJI ->«lx n i jj-.l l 

(jjl-S . 1 -X .A. '\A\ A-ajlxall Jalx-j Jj -a^dl ‘ A l XA*1I i*i l - Vi J l ^3 1 i — *Lajl_ 4 a!l 

f e 

. AjjlajSJl Aj-^jJakll CjlXlall jl t—il ^-li] ^a jjatjj]lj 

AjJlLJI aJjJi JjX; (ji-C- Aajlia jA ^^aaijail lAA ^ CjLuiljjJI (ja 

Pseudomonas aureofaciens L_>x£ijl Jlaa_L-.li Pythium j Jaiil ,jc. i u ■■■ ial l sh 2 

. AB 254 &U\ 

* « t 

Gliocladiam, Tri- Jjjkili L»a ajjjjJI A_ajliall ^ <iaj>l Ajjkill ^LxA'l ji£l 
<ja ^ jLLJI <JLc. at lid jjjJtaili ji Cj.u xiJ. choderma 

XnJ X3 (_)Xlj_aVI (j -4 X'XC. dliA . Aj^ill i jA 4jal£]l A^^alik. CjLijD AXa^>aail XlLijIaill 
(jjla-aJ jjXJI Alal_*^o (jl . AjjXll (ji ajl iVtall CjLjiadl 0 Xfc JIajlXjLj ^LaX L^XajtjLa 
o»lA J-u-ojp] 1 j un 1 AjjJLa <LaL*_-Q 1 qJLViaII oAA ^ja ^a 

t 

. Ajjlil ^3 Aialflil (_j 4 al^>aVI AajUalj Jjxll Xlljjioill 
£jLu ^laaj tjjXill Alaljua ^3 AjjJakJl XllX)Xallj Aial- f .altj Aj^LaJl Aaijliali £taj (jl 

0 t * 

jLViail (jjl^lll Vjl JjXjJI Alalxa (jlc. Am a aj£iJI aAA (jl . (jXl_>aVl A_ajlia <_yi o..-J-> 

jij£ xiaJL dJi Xu ^ Ja/Ajxijd V 1 * j-djX Gliocladium virens 

t 

< AjjjjJI AlialSll Ajjlidl XlLaa^^aall jj>a XXc. Xa jJL»i Xllj Aj£_)iall aXk . ’/. ' , ^ 

t 

(^3 Fusarium oxysporum i R, solani t Sclerotium rolfsii L^aaI j>a 

. (jjljjdl (Jjillj »j«xllJ 

:U^x> jjjJl alUUm 

Aj^JLail AjajLLall (Jla.«X.ri ^3 ^laJl (jLli ( a^lXaall XlxlSll (JLaxXul A ji jfj (jl 

C l 

SjjXVI Clljidl (jl jdjj AilX dliA idlj (ja (jlc- t^jlaCj (JJjLX) (jUaJ L ^C~ 

1 , a *5 * 

. Ajjill ^9 li^jljiSili oIa JLwLLujI Lo j ^ L a Lixii 0 ,1 ^ 1 

ojjj^]l CjLiaSIll (jSij iAj^lll (jlc- a jl .A all OljjlSl JlaxiLuil ^I a'u X XiVldl (ja 

(jUaJ (jlc- 4ijla]l eXk Jla*X»l Qa JXj ajL '«-> ,a l l CjljjlSll (ja Aaj>UI 



CjLlJI AjjAaJI <L*jliLdl 


t- * t- 

ajLic. t Aj_^-i^]l 4—Ajl a ^11 ^_9 sc.li£ jl£l <Ulc. l < _ s j1Ij A.ol .i^i^j _jj£Vl <iijiall 

t c 

Aijjia jAajl <jl_J AjIjjI A_3 ^l^giJsVl Ia& .-4_ijLij]l sjIaII £a jLAoa]! (jjlflil (JLijI Qc. 
AiC- . jjJLill ^iaxu jjic-j AjjjJI tJ 5 AAal^ll (jAalj^aVl CjIaaaaI Ajja ail A-ajUaII ^ A ■*■ j^lj 
l-Aft tj-ojll ajL^JI Ajjlaill CjLuISJL I j - Jjjjla (jc. lilljj * hj J ->■ jjjjJI AIaLla 

^Lillij i A-ijljJl CiLaJl^U jJuaJI ^Jj-iAll 4ja*nljj iill jj ljIjjLiII ■AojJj jjAaJI Jlaj ^Aa: 
c-lLii lAAJjjj ‘(J* 3 _>aa 1I (jjlill Jj3 Jj-a AJjlail AbSJl (jljAi.1 AajI^aI jja (JIaj 

✓ f- 

.JilaiUj UL^Ij AiaiiA lAllAjJjlj LjblAax ^lijj O^J oG 

:U^> jjjjl aUUu i£jb 

&aLaxa]I Ajljjlaall ij -* u_iLaJI (Jjj a Jl AjlAaVll ( _ f AjjjjJI (JcaII (Ja » \ mj 

^a- a. Jjjjo {jz- bjAOi jj jjl aIaLila J ^Ladl elj-iVI ^jjSj . jjAjll AJ>L& J$J* 

jLi—a jjajl oAA J>a J-ajcJj 1 PDA A_S_ij J Iaaa Ajjallll j-A all ^Jj_a Aj.1JJj£]I 

t 

JaaII ^3 JijAjll ^jaJ . |t ^ \c, a- l wLmiVI jl AibrfaV .lljA (Jl ran Auil jiaj ^ i ’•_:J)11-1 a'|1 L 

Ijjjj (jAIA t 1 f ij Jii . P JJJ lill j Aj«J J Luljjfc L °» 7~*< jjJ jJjLaj D J ■" r- ojLal j .'■- - all 

laAic. . Gliocladium virens jLa-Jl jkiJI (_y AjajjjSJI aaIa^ 

* t 

iCjluVI (jit Ciljjjb (_$l QjJ k_i!iLxll jjlfc ajl .Ai-all ijlijlill jjl£jj t ALaUjJI jjAJI Cuaj 

. ^0 JS-i) AAa^wJI LllUjlill (j>» (j\j jlji^VI Alia Ljljjja lja.la. 

t t ->v % ft'] ) j 7. X (Ja-mj J j a (JLc ^jin-all J_yi A a <<nV Jl A » '\ ml ij^AJ 

A nil in tJAA j i 'l ) H 7- Y * Jj-^ll JjljJA ‘X 1 (CMC) jjljl.n (JjbjA 

7 * A a i m'li N (jljj u-!>j <.?■> i/i'i A X a in'i; 508 Cjj1J_jjV t t ->> ^(ojj X * ,A 

jjAj ill ». ( j3 I ^ £ « Gal •»■ JjjAjll ^tiaau I jl JLa AjI j 1 ? ^ / (jUJ 

Solid Matrix iajj A.jLa £■ (jj . A 8 -aAJI jIjaII (Jl ^ nj |V*»1I (\a (_jiuls t ^_j<~ua >11 

jSbJI <AaiA iAll (3i>^ bojLLajl a^.jJ (Jaloj Ij^aa jjjJl aIaIaa (SMP) priming 

^ SMP Cjljj^A (JIahAaiV AjIaaJI AaIaII AJLj jjall (jl . ojAjjl (jbLc d .A dl ^ISU 

^J>a; lS^ 4 aI - 1 ^ j»L>^ ^) ajjjoJI AahjLLiJI (JaI* 1 jjAjjjail (JIaaIL jjAaJI 

<- * 

leonardite jl Sphagnum moosjl Bituminous coal JaU*. ^1>& “1 





jji ^l^jll Ajjla^l ^jIuwj gl*«aj «.Lall £« (_gjt>»xll (J-aUJI ^ jjJull lalaJi . Shille 

a-iJ Jajl.~ti.ttll (__yla_aj till J ■!■».; ^ i ^lal ttl-iU l ^ • j jl_j_aJl jjXli 4 I -uillj I '/. 1 * jajli-ttjl 

» t t 

Tnclwdenna jLaJl (Jl ^ ■» t£l)'i£.~i <jj .Ax-ljjJl l 4-2 ajt^-a. u^ - f*y 4_aujl 

. CiIjjUI' JLjj jjiill (jic. Ajjoall ^ajlittll o.W'aII CjIjV jll ^ tajlai ij> *ii<« SMP 



. Gliocladiwn virens jLiU jail jU-j *ili* Aj h^ > jjL jmj : ( i ) fij Jii 






vIjLulJ A-> \ 1 



jL 4 a- 4 ! (jiliiLi 4 X»L*_* L^uxJl i \ CiljjL : (*) fSj Ji*i 

. Ciloiyl <Jlc£j 4 a**i (jic- jJaiil Ilk jjjj ^ .Gliocladium virens 

• jL*21 L/ lc- 4JUljLa!t jj &J (jiajl ( _ r i£. AX*L»-»j| jjjjjl 

: r li) 4ill£ 

AajliL«]| jjjISjJI jJjLuj jl <ic- (_Jij V £)] (_1AJ (JjCa,* liJliA 

l 

i^_y a A..Vj. a aJ^Lj Ajlij jjl jLa.j JuaJ .jjiJI 4 jL£j ^y* ^l'%a ^^Ic- |Jj' — *»■ 11 (jiaJ 

Pseudomonas cutreofoci - JL*iJj alb jiasJL ajLoVI W w> ,s7i2 4jj£JI 'bjaJI 

. Ji-aJI Aj_=LL^.ji^ Ijj i<~«H jjS J-a C U11I j-iSjj a-ib^ cjj-^ AB254 <12Lui ens 
'■''n AB254 aJ 2L»JI ^j-a CjIjajuLmix CHjfe eA-ij ^ ^ <-‘° ^ j —a .j 

Metalaxyl (_sjLi]l a j. -ball j-ijIj lS j^i 4 IcAj cjl jaLJI jj -4 li ^ I <\ * ijUj 

aAj 'i 2J1 (_yaj^a11 I 1 1 1 •>■' Pvthium jUe'.l \jtj 4j > <a nil filjijUaU iCa (JaxXuU 

jj Aj-uj ^ lai j i Cjlj.a »-!■«: a aA-aj ° ^ tjLs tAjaLajJI 1 . -41 

oj 2 4-} -v (_JS2 LljjCiSJ) ijjt Cj|j-a«-.l>a t» (jj_jSj aA«aj ° ^ ^ ^ * ^jl A ajj . CjI jjLii! 

- — — ■ ■ — 





Cjlull 


(jjjii h±Aj 0 \ * jjl x*.j tdl j£ .jj boll (ji qa ajjSLJI bj ill Llijl Ljjjda 

£ 

J-=^J jji-J Llij Jftl ^ 5 -Ub R20 aJ2Lu> P. putida Ljp£JI <> dl>*d— 

. Pythium ultimum jLilli LLaaVi 

; Sj JU1 (wjLUu) |*^aiajj «u> ^toll 

t A ah •■> a Ajaa.j]j.j. m 3 dll jb.*J ^ ^ ajbjl « J «Li A jbr- (jl 

<—il».JI £.Lii i» il ^>L«a] c. il.jl a £. yj. ajLj <JvL^ Cy* ‘ j-sj jjdJl Ciljjj ajLj 

aj-3j JjJull dlLuj 4_j mi Ajj_i La LJL&j «. j »L~' U jUd. i~ lA V) (jl adl jya t ajiali 

« 

Ll&j (l JaJ1» 11) (*J*Llll A-jlaf- $.ljj| AojjJ^jail Aj^oaJI LajlLall (Jai^-C. LLa] jj . dlljjloll 

A-jlaj>j f~i ja.> CaLsjI i lij ‘i~i}j t^Luj (Jos s_jbdl jLajLLuiL ^,a.. uj t BioPriming ^owi La 
.iC-La Aoiailiu bAjLsj LjJaJI Lajliall (Jailc. Jjjj t J^jjall jla oUiVI (jl . ajjdl -J«3aj 
LajlLa ^1 (jJjj La ’lilLc.j P. ultiumum (jLa jjjLSll ^ic C-lUill SjLj jji 

. Sj.i2I aLauuII i..tjl»'ill 4jLj>L l^jjjLLa Jlc ij jail laid al;-x 

a _aj i it LI J^L«j i j -■ ''» 1 1 _j jU i * Biopriming <_$j jaJI i2» ill j jiaJi aoLox- 

Y • ixal Hydrating Aodill ^ AB254 aJLLui P. aureofaciens Lju<Lil Jia tLjaail 
*■ a 

Blot- i_iUb jjj (jic. jl Moist Vermiculite ^ (,»Yr) ^b j*. did a&Li 
( ji jjoJi Ijjj (jl (Jjs jjjoll Li.jj. Lib (.Loll jvjLa iJ £iiu)2lj (_^aaa ^ diLj^U ters 

<■ a'lalll AaLaC. alLI jijjull ^ic- ^3 lAaJ Ajli AjjOaJI LajlLall (J^al& j>C. Lai . dlliiVI 

. Biopriming *ia 

dilxoadll s-iLj l S^ji Bio-priming Jl AaLac. Jas Adaidia iiLiSj jijAail (jL^ 

it 

ja£_jij LjjjSJI jLaaiujI Xi£- JijLJi ^^3 -jj jjisaJ Aa^aall Lajliall Aa-uj jjl j}JJJ . Ajjj~i*> ill 

£ . ^ ii 

c Metalaxyl (jjlaill >J|JL JJ jail Aial*ia LaUo AjUj CiljA a l u a (jJj^j oJaaj ^ 1 * jl 1 * 
aIU. jjA Lai 11,V (jljVI -ULall ^ diLJI Jjii (jjSLj /11 diLajVl aamu Oii 

. ^ ^ A dlLull JjJ> (jl^S t Ja'iali 



CjUill <AjliLoll 


; I jjb <UL OaXft^ J_^ ■* 1 

<Jiill t-ljjl i A^aj^Lall jg_c. A j 1 j III L-ijjjIalb Ijjtj jj£i hjj aLsLmII JjJjJI 

AlLajll a>-v 1 I objl^ll ‘"^ V Aj< ~lu,» . AjjUuSII CjljUxlLs ALolagll jjJail liilj ja jjjijllj 

e f « 

jic. Ci^jSiuuII oAA AjjgaJI -iis jlj . AulUJ! ejljgjl jl giliaJI J * -»■ gj jl jjC W<V 

t 

ja Ja»'i up jjli, 1 ^*jj j ■»■: Jaa't Vi jl i_Lau t a -v ■wl'il ia.1 A»jIL« 11 CjvLiiylj jl . aJUj 

t *■ 

AigJI jji jjj aJill AgJL-a jjSLi jl ‘ lAj aLmUuaII J-1C- AJlaSJI jlj ‘pjl_>®^ (Ja3 

AoJUi CjIj L^jUj oJ_a J jL jjfb t Ajj-iall AgjLiLall CjlijSjj jli tillj ^lr- ojljj . A-ajlill 

Ajj j til A-c^LLJI jjg,« 1 ...all r-LLUI jl . AjJliUll jjj_a_ill ■_ijjla diaj tJ g a. l.jA ^ a 

* t 

tAjjlaill ^jjlj_aJI jl Bacillus LjjjjSjII Jia Aolklj ^»jjl_ya. j »£j djljjSxa j* jj-3.loilj 
Ijj j l^jll Jlo» Aalilj ujlj-a. jjSjV (jill CiUlill jllj jo» JjLI t ttlo-a. ‘ an ,., LgJ jjSj 

. AjxjjkujgJI Ajjgaill CjlajgJaaallj Pseudomonas 

JjjJI ALol»_a Ajll*3 ojLj ^gi 0tU£ l^jjl A JJ ' d AgjlA-JI (JgdjC- CjlXl£JilJ 1 J J J ' 

jg Agile- <ili£ jj Ajb ji <a'n 7-lil ^LuV ojjilga A -v u oXSijll Cjlajl -k. a Ajj.ia.il 

t 

aaj^LJI _juc. AiluJ i &jjLl\ djliiilj i dlj^ i jj \j i 4-j-vi! *1>VI 

« J« « * 

jSLg Ajl jj^Alall j«i j^j • LjUj jib jlj JLojuiuiVI lL^-ui ~ia1i jj^j jl i--1>jj 
. AgjjjSgJI ^ CjljJjaJ CjIjjl] (Jiji* jC- oLloJI ‘ ««■- AjUal jl Aolc-li jj-uiaj 

jic- jgja AlajLiugll Trichoderma j<« joc-jil Ajj±aJI a^»jIL« 1I <jll«i sjUj j^»l Jil 
Polysaccharides ojjic- AiLiaJ (jjsl 3 ~j **', jl^ill j>c -1 u-uiiJl jjjgll 

t < f 

jl ) ^ ^ I Aiuj Caesar j Burr j^ j^j jilj > jjjoil aLqLu . ^Jl ^11 ■ a$jjj^ll ^ 1 *■*. 1 ^1 

dj^U^jgll «.Uj j-.i-vj 1 j_VC >11 jx JjJc. jjJj TalC-MC jg ‘ glj-uJa.aj ^jJI jjjSggll LiL-aj 

AglLni ju«_aj jSoj <jl 1 ^AA Aiu Harman & Taylor jg.j Jllj_S . jjj-JI ^ A_g». 
<gjll«ll Jglc. |J>Li] /?/y Jl jji jjj-aj L3i>^ u* Trichoderma jlailb aUUJI jj lull 

Ajjaall 

*■ ' * *■ * 

AllanauV ^Vta£ JSJd jl jSoJ Ijj^ Jjj^ll I-4-; (_yJI aljJI jl 

« t 

i _ ij-lii Jai^ j^-»l Jil . 4_C-ljjll iJ>AL^ jjSJj JjiJI Aj (JaI*] jl Ac-ljjll di3j Jjjgll ^C- 


^00 


lIiLqII Jal 


1 > JL* am >,JI AB254 aIXui P. aureofaciens aLUI aJJI ejjJl 

o no 

.V,0 oAaI Y£ Aj^Uil AajJI Jc- ‘(»A *jl>> J©- '(j jj~ AjJj 
JbJI dj j j£j1 1 (Jjj ^ .Jl oJ-» aJILI J ^^-uiLuiVl JUI ( jt> t*i j -k all ajlj^k A_jkjj 

Al«bv«ll jjiJI ^Ulll Aj^jjk (ji Xa>.j . Y Jj JjdJk. AjJiJI ajjJI t—ij \ a Jfi. Ifcjj 

* 9 a a 

V,o a»jj . JjVI j$JJl A£.j^j i_ K* ‘ ^ (»Y £ jl ^A sjl j*. a^j. jj Jc. QjjkJlj 

-lAi-lj l^»A Jfi. (j >d LoJuC. jjJj aJL^j * Jl^a, JjJJt laa'i jjjijl! j* 

. Y £ oj J* jjJiuJI d£- e-lAj ^ ) * JJ 

Jlj t Jj-ljJl J C- Aj-a. tLLLi ejJjJl bj Jill clL Jc. jjjj jjj-i-JI lajji (jj 

Aj_a. jjjjll Je. bjjill uIvq! «.IL Jl jjj-JJI lu jj-iii] Bio-priming aJac. 

AjjjJI J tA_)jJI (JjS dllj-lLlI Jjja .Jjjull lilt J Jc- JoalaJ JUbj 

*■ 

dljjjk Y 5 Jij A \\ 1 f *j t^ \ 1 -a \\r > - A \ ■%. \ \ P. ultimum >*JI jksJb <iJJI 

AB254 AlXJb AiliJI jjj-41 jA-dljalJ! jjJi . ^A ijja. Je. Ai* J£ ojlj-^ Jc. 

9 

uJ Jr-j ^ V,© d»J aLsLxJI J_i & Jjdlll (_gj J ■■- /i jjJj ^jjaidjj |» Y i Ajjd-41 

jjlt L^Jj. 1 L j j 1 $ ~ljj j ~> ; AIr-iL'i a ji (_j5-i3 j»A ojl^a» :'l 1-aj jjjil jjJlJI L*jjj t ; ‘i ; ~~ 41 

6jl(jlc- Y*,© 6d»I Ajj^-all JjiJl qa dljjUl Jj4^a Y 1 ',© »XaJ A-«jlLa 

9 t O 

jjjull (3^^ l^Aic- Metalaxyl Jl ajjL*jS 1I ajLJlj Al^latJ! Jl jj fYij‘ f A 

« 

^»A ojIja J& aLj 8-> Jl jjiull i Jala ((jA V,© . Ac-ljjll (Jjj Bio-prime 

^JaJl .ijjJL aLsLvJI jjJJl J ^jA LoS idLuVl AxuJ cil» > Bio-prime 1J ^ 

j j Y < , aLiLh^JI jjiJI »1 j aJI i. .Vi A* lU° -J Bio-priming Jl a j m r. J 

* 

tjliJI J Exopolysaccharides Jiu ALaLa aj ^uii jl Jc. ijaU bj-j-^ill 

* » t 

Bio- Jl a. j.La.c. (jl .Bio-briming Jl ajL^c. dtil a_>^ ai JJI JjtLi J Jaij A_ii 

jji-Jl AjLij ejLj Jj yj AB254 aIXu, P. aureofaciens LudSJL priming 

Jjaj Jllj£ . V (JjAa* . JjAj]I L. tjuTl AJIa, J Aj>» Jajl jjjjkJI (ja Y a*J Jj fj&C- 

t * 

JJ jjlJI Jc. EC102 aJ^L# Enterobacter cloacae 1j>JJI cHj a a* jb 

* 

. Solid matrix priming ajJJl Jc. jbjj jl bjJJl jua Uoi c. 



CjLaII 


AB2S4 Ai^Li. P. aureofaciens L^xjSjJ! Lt le- SjIjji jjjIj : Y ^5j 

^iij -jixj I iLtjli*!! (jlcj sh2 Sjill UijxA ji£- AIaJUmilaII 


Aajjll Cl 

jaUll Au*i 7 

J j ^ ^ I 4 _ LqLjoi 

^j^CiVL (jajiuill ix 

V.o 


\ 

>~a 

TA 

U 

ir 

Yo 

(a 1*L*4 (jjXi) JjjliS 

AY 

YY 

<u 

11 

jjij jLi£ j^c- * JjLuiLljUA 




ir 

Jjx) IjjjjIJI y^Lu <ul**jjiu 

AA 

Vo 

AV 

01 

Ajja-* ^ic* Bio- prime aIaLila 

V* 

11 

YA 

- 

a 

j»A y'Xuti Ailiui Jjii 

1A 

ri 

VI 

- 

^ Y £ ^Jic. Ajj^oj aJ^Iulj 4ftla .a jjij 

Ao 

VI 

A1 

- 

« 

fA {J [c. xu Bio-prime y*!** jjia 

11 

IV 

AY 

- 

^ Yi ^^lc. tjjjjoll xu Bio-prime 41*1** jjX 


jjLjJ! l ij It'i ji Bio-priming AULtal! xju SjlJl CiljjL : T Jjxa. 

. 1 ax*! p \ o ^e, AB 254 ‘U^L* P. aureofaciens L^uIjJL 


y_jall jlaw (Jj3 

Ci! jjLII 7 

jjJ—ill A, l«lm> 

1 C*J Jiall <_yi 

- 1 *-) <_5^ 

1A 

VI 

<jji*j Bio-prime y*l** y^^JI 

1A 

ii 

A'~i \ A-xaj c.iiiaj ALaliL4 Aj'xLrtil 

11 

- 

4^-ljjJl CiSj Ailiua 

0 * 

Y1 

jjjj jLS j/^c. * ,r JjLsLIIl. 


Lj -w-ili ,_^s) <1^ pj-L- j aiAj Y 1 * jlai*j P, tiltttHUffl j]om\\ jj Jfti'l mj 

• ji ^OJJ fljC-/Aj^jlfu O-Lfcj *10* jljLcl (JaaImJ (jlSj 


^ oV 












olijll (jieAjA 1 ! jlLJ) 


ii£. wjU^ jJmII ciI>Ia? Jjil ^11 

*LajlLall CjVlilui (j-» Aialjiall LjblajVI jla i ^ 5AA Waller CjIajI ^ w.\ 

f « * 

(J£ JIa«XuiI {Jr* «L*jlLa gjbj ^JaaJ t <jjj^]l 

i—ijLjlallj U_>xi£J! jjj ^j^Lill jj> ^JJI (_jjull ljaahJ jjSb jl j£-«j ajj-Jl a AA . UjL^jl 

t. 

bj Aj_ j-C-j-JI ^uLuJI Jo*jV jl jiaj aJ_aALoll CjV!)LuJ1 . AjjLajSIIj Aj^_i_aJlj A_ubjj_ill 

AjJ 1 15)11 jjV2Ljill j)JJ (joalull 4 J * r jl . Aj^JjJI A_ajLLdl jj j r. jjj /_j*3ljj (_)--«•»■ 

* ( 

<jxj Fukui ct ul a^j . JjVI aJLIS Je. a aThu (jl (jl-j ijjAjII Jc. Aj j a ■■. .11 

^ ( t 

j5-aJ La (Jsl jj5j 4_^5ijil J ^ 'll jjju (_ylc- (juLjjtj 1j in ^ jiS jJliLiii jjj (jidljjll (jl \ ‘l 5 i 
aJI^LuJI jx jj£l AjL!i5j jjjl^Ul (_£j_al i"l‘ia-a> I j] . j^-ax jj£jj (Jab jJj]2Lu]| jjLa. Aig- 

. jjilXJI jJJ L^jja. GLoj iAILa (jl laAalj j Jjj i Ajjlill 

f- 

lAjjjll J (jlic-VI jx L$_jjLxaJ 4jjjjll Jc. jjjlaj (_yj-!i Ajlljxll Ajj-IaII bojlLdl jl 

* + * « L 

IjjULla JJ (jlj *hjl L$-a 2 JdMuiwU i 

(^jaaj iLLa , lIiLu j-fljll (JjaalAjt l _ s $ (J . » ~ ■ ■■^jll jjajjjjjil AJLj-lxil CjV^L wlI A ■ ,-.1 J 
jLaJI A-ajn AjjjjaJI AAjJI jjb Ajjj Bacillus CCreUS CiV'Xjj ^Lgjjj Jj.ii j CjVMuj 

. Bradyrhizobium, Rhizobium j>» Ji 

: jjjJI «UaUil Obj l o ^ JI J^l ^11 

^ylc. (Jjj«3aJI ajbjJ aIuuj^ Aj]I ^jlojj 4 AjjLojSII bajLLoll ^-a AjjJjvII A^ajlLall jlajl jl 

sJ^J o -j-i-oj AjjA-tll “LajLLali jjalc. ^-1 j«1 A^aJ^La Jjt j^Sj 1 _ jIlsJ (Jj >^AjaU AjLj 

» * / 
jl A i.i aj (jis^jAxll (jjlSlI A_^jj jl j^-oJ 4 AjjLojSIIj AjjJaII A_«jLLall jx j] . Aja^JI 
( # 
jl-ix-l A_«jlLa Jjj Jbai Imazalil (_ 5 jiaiJl AJ-ioll !ikiA3 .jjjal A_»Ja Jaa CjbuLS Jl 

e 

Meta- jjJaili ajl.1I jl ^ “11 o Aj^j Mathre et al Ja.j oilj . ajjll j-j>^ ls^ f> 

P. ultimum jlaiil a^#jLLJ AB 254 aJ2U. P. aureofaciens ^ A-*jli»U laxyl 

A^ajlLol ^JjJI aLL illi (j-lij .J ij ...i L^jjSj (JLaaJiiiil a—a AajLLail ^i2La IlTiazeltl jl Lo^ 

* 

AjjLo-jSIIj Aj jJ -1 1 A-ajliall j^ jl 4-JjLajll aJA J J_»j Ail . P. OXClliciim jlaiil 
P. bjjjSJI JIojUajI Jit AjaLjaVI Cjljjjbll iaAlib (j^J ‘IaA^jJ AjJLc. Aj 1L*3 Cllj jj^J 



ijyj j Iaa j tjjj-Jl Aialjua ^yi Imazalil (_$jlai]| aia«] 1 £a AB254 aJ!>Li aureofaciens 

. CiIjALII aj3j jaill ajbj (_yil (_$AjJj ^j3j (jC. k-nmlall b jAllI j^AC. Aajlla jyij 

ajc. ^ojLLJI ^ ijUj J .^-i Vi <aLuJ| jjij ^yk. /?. solani jl»i]l <ajlL* ^yi killiS 

t 

kill a _£j k ..Xj'jl *\ t ^Ijjj AjjJaill CjIa j iall B. subtilis Lj^jjiill JLulLuiI 

* 

Lj-jji £J1 <ja J£j (jUjl£ fjj t-»l ! : j ;-»Ui Brassica napus jji-j (jli_&l AajIL# 

. Serratia sp. AAax* jll 

rWUoJUklt Jjjjl ^A SLil i jam 

t» * * 

«.1aIj 1 kjj^-ui ^.> 1 ' jjll (J*rtj (j^a_)ll L>““ o-la 1 '° (jl t. ivj ( jjAill Aialica (jl 

* 

A_aLg_3l [JjjljjtJl fj,A . A_C-lj^ll j_yi jjA-ill ^.LmJI (Jl_*_*_Lu)'^l ■> 4_iLa.nl 1 Jjl t ja 

^bAI iViall kAjlillSllj A Jj j -til <LajLLali ^ CjlijlSll ‘"'Ij J Ax ^ j] 4jjLaAii! CjVI a T ■ ^i2U 
bAjAX- CjVjla-a lilliA . Ajj*_a sAa Aju 4Aj_^Ail aI Art all ^}jl£ll AlA3 _jA t Ajjliill CjlArt_^aaaIl 

t 

.lie. Gliocladiim , Trichodenna ja JS1 Ajjlaiil CjI^xumJII Ajjjj. -y-^-il aAj>J 
CjVjI a, a killifc JU. 4jl . 4^}u]l ^yj j\ AjaLiII ajlj^. 4_a.jA ,yk LgjjjAj 

t- 

Aalxall ij.-s. °H jjAJ \ Ait . Agnail jjAaII ^yic. a! Art all QjlSll Ajj±a. AjArtjl Llujrt.1 Allis 

0 

aI art all jl\£\\ L yjLu (^Yo-Y < ) ajjUII ajjjJl Sjlj^ <a.jA (jlc. t Tnchoderma jlailL; 

^Jaill Ajjj^ CjAAa killA^ . AJJjxll £jj (jic- .la~)»j IaAj i l_^Aj X i — Y (j^a ^jl_^>li eAal Lja 

AjajA jjlc- (jAJA Al.V-iall (jjt£ll jja 1 AA (jl Aa.A ilxall all jjAJ (jlc- G. VIl~€HS 

« « 

Aaiaa. sAal lj a! Art all ^jjlSil ^ja 7. Y * * jjlj AajjI *Aal AjaUJI Ai^>ill bjIj^ 

JikAjj jjjll AjX.1j_^] 1 AllLcLiartll AjuSA ^.lgml juLiill aAA . Aaal^ml Jjj.a. 1 a1 

. (jJjLaJ ^_gjj.aa l^alAkAuV AajA-^ 11 Aajllall ^ bAIA nall Ollllfll -1 laAaiV 

: wlibW o jijiiM Ji 1 i*_jUil 4b£t^l Ja^UXl j j J 

< 

AjAc- Jlaalui'i’ Ajlllla jl AlaljAa (IPM) Clli2\l Alal^lall bjIa^’I 

< 

jl (IPM Cjljj5La ^yi Aaj3 CjIAj Aartl^ AjjjJa Ajjj a. 11 Aajliall . A-ajliall (3i^° (j- 8 

Yo^ - 


CjLuII ^ya\_ya!)i 


jjk La£ . j^» -i , j j.ViM IPM _1 ^ilail jUaVi ^3 

(ji 4ia j^laI <jla_^j jj <At all jjjj l^jli ^jic.I a °j Juc- k* j'uLJI jjLs 

jj. ft till (jiaj'i Jjljj ^I-m 1 IjjLa AililaVu . Aj^Jalll Cjj) ^iialb jijjuii 4lat*a 4jla* 
jjiill 4_jlijj jLqjluJ ls Ic- njiLall AaoLk 4jjLaj£ll 4-jjHftll Jjilll CLiUlIj JUaJuxlj ' g '1 f- 




t t 

4_iLax. ^oj (jj. £?jLJ T—X iiu -!■»■». n 1 ^ 4_Jjl <jlij AjjJaijl l"'Ia j i J1 ^ 

4_a.jJ jp*_aj Ajjlajl CjI *1 J J all (ja A^-y*. jil (Jl—an ~i ..il UjJ-a. jijAjII <Laljija 


4jlijj JaflA yA Alj-!j jk.Yl 1 a j l A ji£ JaSl (jJJSJjJall jyjlA (JLa*iwl (jl . (__jiaj^all A^ajlia 
4_CJ_jl jpi jal 4_C-j_aJ Lfrll Ail ■ .■ 1 ilC- Ajjiaill llll 1 J )all (jli iilij ojsuj . (Jj «.«■» -><11 
4 _«jIjLa 11 Cjl_Sjl£j <n4^L^q!1j l_)jljj 4. jASl l $U>1J CjljjlSlL l_ flWAltfl ) A JJ fl^'l 

e 

<«jlLa (_U1 jj«£ sjjaka .illji IgJ tTrichoderma , Gliocladium j-a J£ £-ljji (jl 

(Jx_*_imj ja a "ual ^jlil UjLjLaJ.^11 ^h«.<a £a Aistjia Ljjl (jAj t4_JjJ^k. 

JiL^a A_j)JasJI ‘"'I 1 J < all j^a »] 4_ml .. t y.\ r- j_^Aj iJjA-JI 4Aa !.,».■« ^^3 (_jrfaLk (J j < 'ij 

« C 

t jj... ‘vilj$jl 4(jjjjojlj_S t(j«Laa3l jjjjlS t jluLS «jjLui£LLiu_* 

Aa>AJI LllliAiJI oi& jl a . 1 ,-Jj <CjjliaL ‘ (J*'^ '^' '■— 

^ a "a~i ^ ^ ^ • A '-..:i Al^Ji ^3 AJU^a jjjlaJ jil . (jjj^^^all (jj^jaiiLi UjJ *a Alalji^aj 

y t 

j ) '■■' ^ X,X- *,^ jl a x 5 ml ^11 j 3 jo |»j G. virens j]n allj Vj _Jl 1 — »i ( _ 5 J C> 

■ > j] j . iAjkl j VjJ T,0 I l 4 jlaall oIa jjj ((JlJi jj^S ^' ta (_)*>S13 LLi3 ^ 

£ « 
dllijls j>c- 4 iJi (__^a j>aVI (y* y&£ ail Alllc. 4jlai jj i - i 1j'\ l sj l lik (jl (j;UJ 

Fusurium oxysponinuR. solani iSclerotium rolfsii Jla 4_ajjl ^ AialS 4jo jax 

ejLlj (jll Cj ji 4lalxaSl aJA jjl L-u-a 4 t j»3J Jj4a ^ a jaLIb 4jjjijl allA 4_JUi (jjj 

(jlc. ja» "i .n~ Aijjiall ajA (jlj X V©, * A ^Ljj} '!• ^ ^ 4_Uai (j *-w a %! ! ^Lijj 

. Ai^II (_ji LSJ^ (jUaj 




CjLill 


jaVI ,ji aju U^> jJt 4 LoUm 

4-«jlL»l Lj^X_=k> [a Jjij cb'bdi (J-^ tJ*‘*ol.><«]1 o* 3 *! ^ (*^J (Jj- 1 -* 

* p * * t 

<Lui CjjLS ^y^uajA !l liA (jJ CjliJ d~)l % ;V1 (Jjl (jl j_Siib ^>J.l^Ji yxj . (jJal yati\ 
5j»jl_LJ Trichoderma viride jjaaJI <_U*iJ Lojjc. Wright ^JUII J_ii ^ dllij 1 “loT 

, f 1 ,'*s \il l * .■■ ^1 1 -yt* •.l^ a 


i_yit U Ajj-ti’hil A_4jLLdll fji J« 11 Mil ^^Ul SjLuull OUjUJI (j±±r : £ ^£j JjAa 

• jjil ^l«U-lS LjJlo'lml ole. dll jj 01*111 (jilj-li 


Jjl jjjt 

(JLuuahI 

jMI 

AAlll 

(j-a jaJI (jj&ll 

Mil 

lljioifc all 

Hoi 

Trichoderma viride 

Pythium sp. 

f 1 nil f ^jV" 

^ HI 

PeniciUtim sp. 



H Vt 

Trichoderma harzianum 

Scierotmia sclerotiorum 

jUill 

i H« 

Trichoderma hamatum 

Pythium sp., R. solani 

<Lwa]l 

HAY 

Trichoderma harzianum 

Sclennium rolfsii, R. solani 

(o■“£>“) 

1 uy 

T. harzianum, T. hamalum 

R. solani 

dM 

\ YAY 

T. harzianum 

R. solani 

Snap - bean 

ha r 

T. hamatum 

Pythium ultimum 

UuJI 

HA£ 

Trichoderma spp. 

Pythium spp. 

<Lw*ill t LI 

\ HI 

T. harzianum, T. koningii 

Pythium spp. 

~ Li-Ullj jLaJlj <LyuI' 


Gliocladium virens. 

R. solani 

oJ-M 

1 HA 

T. harzianum, T. viride 



HAT 

T. harzianum 

Fusarium oxysporwn 


HAY 

T. harzianum 

S'. rolfsii 


m« t > ^A^l 

T. harzianum 

P. aphanidermatwn 


HAV 

T. harzianum 

F. oxysporum 

^LLUl 

HH 

G. virens 

P. aphanidermatwn 


lUt 

T. harzianum 

F. oxysporwn 

4 /jiaill 

HA^ 

T. harzianum 

P. aphanidermalum 


m*i ha^ 

T. harzianum, G. virens 

S. rolfsii 


m* 

T. harzianum 

S. rolfsii 

f) *A*1\ 

HH 

G. virens 

R. solani, F. oxysporum 
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£UtJl jA JS1 jj jjl yb «uUl£)l L fis\ J*y} 1 ia^UlLI :Uw«l> 

Biological Control of Soilborne Diseases of 


Apple And Grapevines 


oJ J I*v 4-jjj , .a. J^l jjl .4 ^ aSjjjJI ^ AialSlI ido^A-all CjIajI£11 i ll.*iij 

t l 

jic. ^ial l ,u.aJ) CjUjK]I *iA . ^Jt*Jl cLa_ll a ^ 4 r-lj, jU (JA^aLi-all 

^ t (J_^i3lj jt/ull (JlaZi tt-Lll villi ullljilJI Jojii-ui jl j-Uil ji-C. tJj.laJI 

<i£ ^Uul ojdlA jac. SjJIaII jjL^ll . jLiajJlj AjliaJI (Jj^-oLa-allj <$£li]l jJJUnJ 

L_iJl£j (J.A*U*iV JjLul^Jl odA . AjSjJjbVI ft 1 - JLttll CjlAjll (_ji Ijiul jVji jjJ^I-A i ^Ioj 

, Sj^Lill lIiIxuaIi Jlaxluijj Si La] 

“L-ajuLaI 4Jb^_a. t a j ia jj■ ■■ -'■"ij (jjjj<iaII jjoJ t qj J j£) 1 Jjl m ■>]! lilL tJ 1 ml 

* 

o,\ g 1 aLjAj a jla A_u)Lx A_^.L^. lIILiA l^Ua K , 

t * C 

^yjJI A ah ^ ^’1 JSiIAaII [ >jil SI s - ~ .., »ll SjjbuSlI ‘ * :)i j j Ail JlC-LajI jl ( J~». a j'v *' ^jJal^aVl 
iid 4.j.a]l dliiisil die. S_ajLLJI ijjdUa i ° ."X~ j tiijdi. i jA t SjjL_£]| S*ajILa!I jc. <— i \ <uVi 
ijilill 4jL3d!l CjUjI£]I (jie. ^^yjLwlI jjjlillj 4jll*Jl u-iall£i]l liUiS t CjljjLuSlI fliA 
j * OUjU^l *IL 4 jiil JjjL ^jt Alfi-iVI jpij . 4_Lull OjIjj Aj^jIj olil 
lIHaji A±ij • jUa^uJl Cjl.1^1 ^yA a\j alii ^)-ui[ 1a\\ m Vlj pLa ^3 

l^J <jl (j£-«J aJA ALfcXJAALall Ajjl-ifl 11 uijl AJ-IaII (j-a /.A* jjl 

. ^ 1JjV I CiaJI <L-«a 

« 

Sjli£ "i LjjL 1 'l-.cn Jj V1 .J■ >-. Q11 ^3 S_!^j_Lij! 4 ajI a aII liijx. /jij il l U£ 

jl dvl^j 4 4 IaI£]I ji 4 L. i .^.'ill 4iila. l^JiaJ ^yill lijUaLuill jl 

. i i 

(‘'iiJl ij-A jj__) ia jt CjdaJ (jl (jS-«J liA . <4j3ill Cjlijl£3l Qa jjSI 

jl . » j l - ^ a! 1 Cjlijlill jx j 1£| jl j i-ljl jjlJ^II jrLil'yl 4ja*iiljj jl iLda^ail jJlill jl (Jjljlil 

* * 

. Idv 6iA*j4 4 jSjj1£jj0 CjLuII (jdlj^tV AjjjaJI <ajILa]I iKj a 


nr 





I(jA t-Uallj bjLoisI Aa$-« 1 I A^£UII jL-wV Ajjjll ^ jj] 

t g. 

Pylhium < Phytophthora i>> ^Ijil cf jLJI c ji c. (J±\ja\ -1 

Agrobacterium tumefaciens LjjjiiJ 1 qc. t_uuiJl ^Ul QjAiJI c^ja — T 
Pythium ultimum jkill ^ l_u*1I jjaA; <>»>• -V 

, IjjjLuillj hjAdillj cjljjlaAll Jc’laj (jc. l_llAU]I ^UjJI LjUiiul ojlcl ijtajA —t 

^jrUIj jJt£ jaV «Ujliil A 

+ * * 

LLl Mains demestica ^lidl jLLil ^ rbllj jiaJI <jic. y.'-y 

* + * 

^ (_>o> 4 II Ia$J <ialj -4 ^AjAx j Ix-ljjl lilljAj Phytophthora cactorum jLiJl (jc~ 

+ t. * t 

i>j P. syringae jLaJI (_>c- LLI i. jdi jjl IaxJjj axj . ^JLII ^ja (33oLa 

^ « * 

Pythi-jh£\ U 4 I i.-x->l,^a < jj<L> UL*Jj iP. cactorum jkiJLi jLxiVI l_iLc»j dJj au 

« f 

Phytophtho - ^yiixll ^1 Ijjl ajic- ^ ^jJI t_nmii LjjjiJlS ^ LI. um ultimum 

e t. 

j>u (jli tdljjjj-ij 4 _jVj ^ Lol . P, cryptogea j 4 P. cambivora L*aI ( ra 

.Pythium irregulare jLill £a (ialji* 

Lc-ljjl (JLjLusI (jc. t^Liull jrldl (jit ^^Ic. Ad 

( j£. A ) _I ,.l; 'i.o' l | £jiu]! (jic. fiJjlLla I j W 1^3Ll d) jj 4JjijjAjLdl ojLl A_aAnJ Ll^jJjSlII jj>» 

T.viride jLa Jl ^ ajLx. ^ ^Ij Binab T aoL caL»,i J aaIj .P. cactorum jidl 
aA& . ^liill ^c. P. cactorum jLiil Ajj^dl a>»jULU (J-* JSJ aa^ja. • X s jjSjjj 
^Lil <xjm Aju l Vo—cT (ja Axuiij jjjjiill ^uli <aLuk» jjJj t^A'y aLL-JI 

. <JLaOuiV! i jA 

i(.lMZ olj Trichoderma sp.j Gliocladium sp. jkill Ja CjVj-c- iJ-c. lilluA 
^Ui]l JLc. L^jLniuil qc- dJj j P. cactorum jiaiil ^jliuSi ^ aJL 

Y 0 Sial aA^J Aaa CjLLuuI ^jS Ljaju dljj 4 ^ i_)“J-^'^L 

jjj» Ajjjj l^pid a Jl AjL-oVI (jjaiAj a-l_ > j^yi IaA .^jjauI aj-o 4 till ja Aj^j ‘CtLi 

Hy- 4 Oomvcetes qa jjl a^.j Adj . Jjj_idil aa Aj jUdL oLdl i_iLdl jjj]l 



CjUill 


Phytoph- jLiil jl Chytridiomycetes i phomycetes 

.P. cactonun jkill tilliSj Soja £jj thorn megasperma 

(B8) ^uil Ciaj ^1_ jj ^jlll Enterohacter aerogenes B j ; '< d l ji i_*j jUV< 

A.X*L*jll Ijj ^3 illllSj (JxjuJI P. CQCtOflUV (j<aj*jill jlsii] » jl " 
i Bacillus subtilis Uj^jSall j* CjVjx ai*i lilhA lilliS .jj£i#]l jLilL AjL-aj 

(ja (JS Jjj jl l*j Xalj . jiijJlj AjL-aVl IjAS (j>>»>") ^liull (jiilJX. ^jic- l$JI<aii u.j lie. 
dibLai* jljsl _jA Ajj^aJl <a jLLJl jji AiJl LjjjjSjAI CjVJxj Enterohacter aerogenes 

ijist t Ajjj'i^jll jl AjjiasJI (,\jui (J^ljjdl oAA (jl . (ji»La-L» ^^Lj* jjj L —aJjLuLo AjjA*. 

A ^ 

tillIxV iiiljj AjjjJI (jJI Ajjj am tllj A-LUxjjljill o.l A.aVl Ajllaj laj llJx I fl !■»».' ^j-ai 

« t * 

JmAJ 4-V) JkiUjj i(_£jxl AjjiaS oil In.* kllljljjl Ajlj AjjJ-xll klillllvsll jj» jljfll (j^ajl 

«■ 

oAA Ajjixll <a jLLall (JLwluil (JlaSl jjSu iilli£ . P. cacforum (jiajxoll jl»ail 

0 9 

. bjJjSjll AAuuIL a ^ ° J jlaiU AXidllj A Ajjill OjljX jj£j !-» I'r. i Ajjill 


* 

JSLL ^jic. AjjjII fji al* j3 E. aerogenes JImIlJ Jot <jl <JL*1I k_ijLj ^ i*j 
* * 

jLxlil AjL^jI (_£ji*-« w : u ° •*■_' Ajl ikliljjjl (jLui alxlij AjjjIJ Jjla-Jlj ^Lill 

* * * «l 

^A aLoLaaII ol-gl 1 , 'J y- *' ^jlll J (J>Vi<l u’j t^jiaJ-AAoll ^laiSL 1 J.C-li.^1 4 o -v Jl\ 

0 * * * * 

i *j ljL*i (jlwuj Ax* jUbiVI oiA (jl UojI o*jj . (Mailing - Merton) MM 106 

« * 

i_ULu lULuJ ^oij (jiaj-A^ll jiallLl kllift * jjill jL*_u>VI L«l i I ^ a Lijl -lijjj kill jlu, Aj^lii 

. Ijji kiijij l^jla t(B8) aj_jjx 1I AxjLLdl 


1 ~ 1 '- : ~ -■'* O^tlfl fjpQ jl AU^t ^ l 49^1^11 - V 

Biological Control of Apple Replant Disease 

kiiLiixl ajLcj {J^luL* j»a 1 (j* IjxI_j (ARD) ^Uoli kiiLiilwl ojLcj ^jtajA ju«j 

jliLukI jl (*jaill g 'ill jSlal Axaljjl ^Liill jL*lV I 3 j» lall jxill kllljL*) ^ joALuJj 

f A 

^ Ulll jLUl jrbjj jjai_*Jj A *j \ -yll jlxx^U jjljVl jxlll (ja J^ll lift 3n dn . (_gji«a^ll 

f A 

oiji_al fi ARD (jl .^JUI (ji a_^_£'xII jl % nJ Axljj a \ ^ tliljjjlllj 

A A 

. l*j lli* i i-kj Aj njll xuuuill (jl VI (kliljlui olxl (jji*UI (j>» jjjS aIuiIjj 


no 





(btx 1 x $. jK) jl L fl xJ j u jl 4jjjll Jjj jdj* CF~ IfeJ- J<«-» %'iall Jjlixll jV Ijki 
diLYJI .Biotic "tib ii i »j ARD *..n..m.x (jl VI (<jJLc. oc'lL£ ujla j^ 3V 

Mai (it s jl»l La laAj -llilajx bjjlajj jfc (_)J)xll L-n.aall (JxbJl jb tlSj^jxV i-iSjall 

* 

<ialjia Pythiaceous ilibja blliA jb j£a ais 'i ^AX Sewell Ul . <1* al 

• * * * 

J L*itajl jja L$] (ju t *4i t VIj 4jjill bjjj£j (jl jj (ilJiS .Uillajjj J ARD £x 

* « 

(J-aUj ■C-l-a.jJj ) j ,>i i i l l Jalj-xVI jx (jajxll (jl Jl ji il') jjjliall jbxj . ARD (_pajja!l 

. Ajaiili 

* « 
Penicillium jx jjiDLx lilliA jl jj aii <jajl b_$l *jj; ^1 4_xjtixll jc. Ixl 

Trichoderma sp. j_xj Constantinella terrestris »a_vlj aJXui^j janthinellum 

ixiij bL=J l^jl ia.ja (ARD (_^jxII J jja L$J Bacillus subtilis Lju£J1 jx jJHuij 

* S A * 

J jjjLajl Jib LgJ jj£j bbs_a.lj 4 -iXjjI J “CX-jjJI £ Li-ill Cj^LuI jxj jJ-ja J£jxj 

ixl!J (jx (ja^sil Jdj • LuxlJj IjjUaJjj jx 4-glj a A jLbx J jjxi laA ((jiajxll (jxaiA 

t l * * * 

U-\*> L^'vlclij jl bjjUajJlj Ljj-uSJIj CjljjJalll (jl ^IC- 

t t 

. £-liill jjjLij (Jaljl J ARD Cljia. J iljLiu jl jSxj 

f f 

(j:jjxxj jUi jiilj LgJ 5. subtilis bjj'i^jll jx BACT-1 ■LjuSjjl ilj*]| jl jaii ail 

(jaljC- iaUj I. j lu j ( ARD “Llji jx aJj^jxx *cja3 ijjc. \ V Ijx (Jxaxll i j2 jbxax 
£-U5jl jli (iliiS .AxjkliijJI Ijxall J iaxxxxj “Cxicx J ^Uj}! La 111 t^Liill 
<x_L»_x Ajji J B. subtilis Ljj_ajSLJI jx EBW4 <lj_c. J 1 ..v-iji abjj CiLjjll 
CjbjlaS aiaa. * Ijx Cj_Li. Gbxaj olA jSlj . •^La.jll LjxxJI ( _y 3 fijxxxxj 

.(JxxBI J ARD 

j_j£j tlAJ_».jl tLillxi ojj^lxl! A_j ; 11 4jj*]l JLx .> ual jli tji^l *— L " 3 *^ Lxl 

0 

jxl jji»_x (JSAj ajjj <ljj«JI oIa jlj ARD 4jjj J jL^il j-aj >/aj J ill*i 

t 

. (^yjlj^ij 1 —j jji aLxxjj peat j j j j ^ Metliarti ^x & ^ ^ 1 x (Jxxjxu Ixaac. ojAxJl 

Ijji ^j-x ajc- ClxLuxJI Jl J <jy a x ial—ij dlliA jjj J_^LajJI bj uiill J blla S 

iljllj G. mosseae jb Jj_ill Jl jajj jiLiill kIa . Glomus mosseae ^_x ARD 
.ARD ajjj (J ^-liall jLjl jAi jiiiiaj aJIc. axlii Ix^J EBW4 


- m 



l_^xV <xj llxll 


I j j»Ull tja ji £$*^4 AxjUll -r 

*.u mi) Agrobacterium tumefaciens jx. ^lill (jjJLill l&J-* l . '.'"‘V 

t 

L-lliJI iRuhllS '■Jilljjlllj AjJjjII JjlaJI CjUIu JjLIla e_^Aii AjjLnaJjj jjluiA 

* / * < 

JaoJj J^Laa ^ JiiS (_><p^>a!I jaaVy . Ajjja IjIaj J« Vi ^joll jlaali'i/l f-l_^jl ^>li» a j 

. JiLLoH ,) l r 0 UIaa. 1 AjL^aVl <Auij 

JLajLLaIj ^UaII ^jS (jjXill AajUa! 4 jJC CjYjLs-a a-lX. til lift 

K- 4J>La 1I Jluiluila blljj Ajjiail AajIjLJI Jlaij.uU Jols *"Aj Jlift CjA^ . CjliVI L *A ll 

'fl.\j..> ^jlij (jLaj aJ^LJi sift jl £a. Agrobacterium radiobacter U_>-pi-J1 ^ 84 
* * * * 

<ajILa 1.1a Jjls U>ub (jl VI <CjUjj1JI jl ■> 41 (jaUI (j^aj-A <ajILa ^j3 

/ < > » 

e.li jys lilj_i.l J-jjj a j_ft (jl CjIajYI i_yaAJ ,1aj lilj . ^iLllI (jic- (Jaj^aII 

« t 

(j-a AB 8 aJVLuJI (jl*_« jljJl (jl 1 a j JIa AjI • CjLaaI i ill (_ya jaII 

‘- 1 aj OJji-^aJI ^Uill tllVdl (jlfc (jA.ljll (jjAjll (_yayA j»jlLl &■ SubtHlS LjjjiJl 

. JLaJI 

u.JjJI j $AJj ^Ja 

Biological Control of Decline of Grapevines 

f 

J£Lula1I l j r A (_pa^JI lift wi i ~'' -. (jia^A; Vitis vinifera i_ji»JI l_j! ui\ 

(jc ajLl-C. ijjia^^jxil ll^J <AA.jj_Ai!l (_ya J.C.VI (jjSj . ‘ - lift 11 A.c.1jj (JlaLiA ^ aj-lloLaJl 

jlj 8>^aVI lift jbjjj >j° ■ ^ a AAjjLaJI ^jjjJl t O'lj-L-a—ill ja 1 I. in .Vij c-ixJj ^y-^U 

(jj^l U-Uxli ^CjIaa.) CjljAJ IjiiS ^lijVI ;Jf, A jj t ^J.rtiill AAaII JajjJ (jia. 

c- t 

aift CiUi 4(Jliljiui o—£ <*jli L-ii*JI 1 ">ljJ 7 - ^ (jic. (jiaj^ftil Jj^ia Jjl l^yj . ajJJi-ua 

(ji»J AjLoaI! ^J^J JJ^ (j^ jU-^V Ll?^ dlljj>>tfll 

OaJ Cjljj_a_iU Cj yA . AjAaaII jj JjJI jJX- ^ (jiaUukjlj AjjaII rtlaui Jjiuus Claj 

( « 

(j.* Ji Pythium ultimum y& t ''-.,41 jUill. (jui^j ^Ijx-VI ^jl jj^ia 

. UiJjSl '_illjlujj LiAjljSj LiUaJjJ 


nv 





x \,i J.i_*aj Entcrobacter aerogenes bjuSJI JL«i.ilj Ujx». 1 a ^.jlL 

1 • ajLC.l_a]l j*X<ajj 0j_a_ili t i 'l ..I 4 ^ * 


i.i .-ji ,',i .mi 




vLjUill V AajILJI 


cJlill ^Uil! 

£*aJt iau jiaf 2 <u^Jf 443 &U 

Biological Control of Postharvest Diseases 

fi^ 1 JJU { Jo\ jA'i AajUit oL**La/i : i 


:4»,t -fia 

*■ t t 

Cjljjjiill jjl Vj J£aa 1I Aaj La (jAaljxV AjlSlI jjAjL! Aj_jjuj»1I (ja Ajl £a 

jUxili jjJa jjuj j)-a l \ 1 ^yllj-a. <jj (Jji-J t Aj£j^_aVI Ax-ljijll ajljj lA_>Sij t _jjJI 

, AnljJxuVI (JjJaU-allj A^Lalill (JjAII (ji jLuiii] ya ^)*JJ l ® * l lSLjjal jjj jVajail A»J 


■Ijlj La (_^«alj»al 'LajLLa AxxiLmV I (JjLx^jll AjjlaaJl Cjl-lxxall jjl i fljjj.a]I (ja 

J sjlaVI CjI-Ixj-a ^ ^ JIjjo j-laj Cjl.Ui.all aAAj t£*jlj jj-ollc. (JLuulul t 

jLa. ajI • (Jutsum 1988) aj, % 1 41 CjLVjII <jJ X *l tLxxiIj Ljjjl (j!j-wl 

* * # 

(Jjlii jl CjI-IjuaILj JjoL*j La ojLc. Ac-j a-% all CjljjCfi •Jlj ASljill jjV 

+ + * * * 
aA-jJ jCiLiJI (jLCVI (_>aJJ«d L_ji VL*j_».l lilli* (jl VI t ->11 AjU La l_yialj-al Cij.1^. 

< - * 

. iaia (_£^cLaJI £^xxa-all Ajlij] (JaaCuaJ (^ill (_£_>*. VI CiliVI CjliLLa (ja j5£l Cjl.lu.all 

« 

CjIaj-jJI -Jl ^ . J sLCj ^j.*.auj jjjij£a. ^Lc. (jla dliA ill..*! -y a y±J*. s J\ CjIjCuJI 

dliA . A Ij ill CjjL AiUaVlj (dl^luuall A.A<a (jit Ujjjlil liiljj (jLaull (jlc AjjLajSJI 
C3^ LS^' jljxxaVI (jxxj < I Aim (NAS) Aula j]l A x ai a ll AuuaISVI (ja 

ajuixll a Agi ajCLxa Aaulj^j . Ajj’u aU Cil.liuall (JLaxowl (JL. AaiUll Ayalall A •«. .^11; 

jj| (JAj ^jAjJlsJI jla t A j > i<-ill Au^lill «l^j t-Lalxll 1 jla aJ ^yill 


Jjl£ t(jj£lguxixa!l (ja jjiSl dV_^JI c.u xdj |(JjLa_^UJ ((jLjjLS^ AjjLill CjIaxoa' (ja Ijlj^lc. 

S- t 

^Ijjl ^j^a ^jljxsVI jji JjlAli j^yjll jUil jjlc. CjI allA JLajlml jl J^ 

* t 

^<•>11 JuU (jxalj^al AajLLa jjSi-il! sjxlS A*3J CllaC-l Cjl«.lj^.VI oXtk . £-*aJl A*j jLajill 
*■ * * *■ 

Jju La (_)Jal ja\ A^ajlLa Ajjl^al IjJjii (NAS) CjjAuoI Ai] . A-aVxi ^iSl ;\ >laJ 

• < < 

(j^a*_j (jl 1 Anjl jjj 8 Jill J-SLj L^“H Jj Ja.aH (jA>. il | Ajj. j..^ll , \ )JalL 



CjLuII ^ali_>*V 


<* 

^3 1|j_U_£ 1 <irf*L8 1 <■ ..U ik U flj-U 4 1—JC- tf.Uw U^V) J \ C* i L ** j, \a\\ 4 k J 4 lIjI J^LIaII 

. CjIauxII si$] (^Ah<-o!>Vl (JjaJI ^ Ac- Ale- -WnLa-j CiliVI ft-sjlix 

* 

4jjia*Jl CjIAaaxII (Jlx. i1 *yl jlka. jl 4(jx A-aJl aLsfclVlj jjjUdl a Aft (jx jv&jil Jfc 
AJJ La J-al CxjLLal CiIaaIxII sift (jx J J ^ I (Jl »« " lilLft (JljjV 'Ll V' 4 4—LC.lik«»]l 

4 Postharvest News and Information aLxxII (jc )<\ ^ jjjii ja-j Ail . ^xjl 

4lxbcx J ILJaftll Clli .1 tall (jLajtAml ^ 1 xj ljl_>3 CljA^at AJ AjjjjVI CiLlxlj-JI (jl l}>L 
Cll .Lux > kilL-ft . <!jAaII *Lj L-fc]t Ka ijLLxll , a >L jjjjj La Ait jfcx-aJI AjO jLia-aJlj 4_Slj_ill 

« « » I 

ub iUajjAj frlaCkVl J l-lfi (jl 4<AC-1jjll ClbjLajiJl 4_clCa (jb (jjAhj a ^ ^ 

•LLajL CjlajJI obJaVi L-ii .lj oLjUjSII saJ cclix »< ■ c» 4 <jjaaJI CiLaCixll 

. AluJI 

(jjjljxl Lxjlixl sAjA^ <]l*j J[ Ja jJjlaJJ 4 AaLx 4_aLa. dlift (jl taCalj jA_ 1 J I Aft jya 

ft 

Iaaj 4 aAuII CijIj jllaiJ aLccIj 4x1*11 * ■>■ .*->11 <ua.L (j* <_kA^Jl (Jftaj (jjlij £*Jl A*J lx 

. (JaLcJI J £cjjAaHj (jftaMj A-i jut i.,ilLxll 

ft ft 

jl aI « .- ! A ,11VI (JJJ^ 3 (jc 4ClUill Jc. jl *Ljiill J (3^-) tall J-UBI A. (jj-U.A (jl 
4 ^»jJAj ..all ClLjJ^S (jLa AjijI j*C VI J.\ C-- 4 jjkall Cll \ > \ ..11 (jlxJLJxilj 4 ' ->.,d Clblj-^Vl 

(jl (j£xl 8jljjJll ALaLualtj 4 tdujj-aJ! jj'nti -aj L jLU l 4 (_jL ^>jjAj-4<3 

J-UaIIj >11 uBjl$u (jj . £4 >11 AjO i">1-v ~■»'! ^Ic. (jAa_j^all oA-« (jx ^Calj (J£Cj (_jA~ia.jfc.~i 

ft ft 

eJlj^Ja Cl aTlJ ^a.^ll tloii Cll >. U all 4jlj_CaVl dlljA—a. (j A Jiij Ls _ill , \ JaJl J £j 
L, tL S i 1 —SAj AjaLuJ 4 (JjLaJl CajljLa tLiLll ejjjlaJI (J‘V» al (jj£j (_jAIIj 4 (jJ > . al l 

ft ^ 

sJAftS A_j 4^. dJlift 4 (JLzfc <bi Jc. (IjjLu eJjSjball (JjUl (jll ftjlfcaVLl . ^A a-II A*J (jlajxll 

ft 

(JjAaS Ajo Cll <i >CaaJI ) ‘LSijiJI (jial_>xV LxjlLall oc iLS Aj 1 r*~\ 1 Cl^Adl Ai 

. Lila, aLuAumII AaC llyoll <jjLft]l CiIajuII (_ 5 jA 8 fc 


: OjJA> JUbftT A*jULLl 


(j jlA'i’ l (jLaxll (j a (jj L^JuAul ^ o_)ji£ ClLjairfi <jj J~fcll Cajlixll (JxtjX. <^ljj 

sift . (Jj-Jl (ji (^jLadl Jlx-a-LxVl jjJj |»J (JLaJl ^1 Jx-»Jl (jx) (jix-aJl JLa-all Jl 

LxjUxll (JxljX. as Lai jtXc. (jc- tCAj jjill (JiLLxll 4 Lfr. U _>Aa£ C j_i 4 eLj a M r-ill 

- — ----- w 





j; ^ ■ ^'°|V1 jilaJI Alii liiliLj 4 t$j f&AJjt _)±C- t "' aj (JLaJI ^ IgJLoxluil .lie- AjjiaJI 

4 jLuLilV j*j!vlil ojbj (j) . AalLc- atLiLj 1 jll » » •*' ...N‘ 4j 1 \ ■vjlj , i < C~'1l jjjiai 1 

t e 

4 AjjjjJI AxjlLoll atliL (JiiiJ Jij*J 4 JLi^alt ILi ^ CjLojVI ipljj 

jL^usVI JLxx jjju i-.-iwuj Jli. ajI j _ y ic.j .AjjLuSlI ajjLaII CiI luJI JLwiujI 
AxjILoIL tiLxxillj Aiill jjJJ tillj (JS iAiiljjll AmuiAj^JI ^.liillj 4 ( ^c.Lai».VI 

AjjJ-sJI djljjiuil fjli tillLS . j^AaJI A*J tliliVI j l ya\yt')/\ AxjlLol ( jjxx jJ (JL^a£ 

AxjLx (JjIwj Jjjjeuj i_iLLi£V LaLalfcl ji£l jlaol (_ji ClJC-lu 4 Jjill J (jjjlji ^ 
CjUjLj^H £x (Jjab-lj ^jj]l k^jl£ j£}\ yA I.JjJt lilliA (jU tiilLS . J^iaJ Aij i_-v 

AxjliLal (_jlj*uVI ^ Aj.kJ - ^ lIjIajJjoII (Jxl^C- (_ua«J ^ju^Vl j^Jj ll l j Vtl ii iAjc.Ij^I 

. | AX^J1 A*J La i_us)__^xl 


g.^1 jju ja\ jaV <U£^t <u»^Uil &jb 

* 

•IxJ La ya\yA I Axjliu ^j-2 aLl$^) 1 A-iajl Lllljjl^il JLutluil l a j 13 jSxJ til Lift 

^ j !*»-■■ ^jic- \ ° ' <jix (jjSL) jjjllj o.l Ijjli j^jall jjjajj (JLa»_iul iJjVl 4 /lajJI 

LgJU.Lj AOaj-axll Clluldl lj « j ajL<ax iLiLjLS (JLdjLLuI :A_uIL 1I l ClljJ-»xaaJlj jLojill 
*■ * 

JLaJ ^ial^aV A A A^qll lIjIajI^J i jl * a iJ J1 a Ml ^jku) ^^ic- LiXlI u^a ^ n *Vaj j 

J-ijjl (jx fi,, L Cllox^ill ^jic. jjjLII (j^xJ l^j jjjll {jjialL luS yuo, (jj . ^ a > li 

^jojIj iJLwuLyul u_)lj j 4 Aflh^k <11 Aj_aJI dibjl£]l 

JIa.jVI J^Uk 4i jxA\ oAA Jj (j£aJ . >31 (Jo3 (jialAjjAaJI A-4jlLJI 

t 

jjjll Ajtxil^ll A jLaJxll tlllxiljill ASijJJLxli ojLjaxll Cjlijlill ya yllS jl-Lc-V (J -X-L^all 

• <3*^1 <jj (34^ 

JLojOjjjI iifi- £x_aJI A*J La AjjJ^Jt Axjlixll atli£ ^^Ic- <Jxlaic. tilliA 

a La 4 LjlijlSll jL^ull (ji A_JLfc atli_S CjL LiC-lii^a Alkj-a *■ \ •>■ CjliulL 

'cr 4 

. Lj-jlc. iaiLkJj Lj-i jjS-oj La Lllc. A-iull allA (£x^1I AaJ tlll&alol ..'] i -a-xll ALu :Vj1 

« 

AiL-i-a AllJ AUixIl AjjXaJl AxjlLall Jxl \jX- (JSLLa ya (Jliu jjLxj ILa 


\y\ 





La.li J.1a_«!I JaUJI ' A .‘* CjjLS 1 1 g '< u 1 i•*■ ' La! e -j iViH Ajumatik jjx-j 

.JiiJl ^ Ajj;iaJI A^ajlLal! dlLlj^l 

Aj j j >1 1 L-ajLLal! iJ-aLc JuXx) ajAjLall jjJ . i_JjUxali <4 jLL*!I ;_LaLe. JjJmaJ tLlilj 

La t_>«a!_><aV Aj^laJ) A^ajtLall ^Laj “^Lj Jj LS^Ji AjaLi3 jl^Sa] u_J jilaal i jjlSJ! 

. £ax3! Ax] 

t Ljj_i. Jalxj iJ jH Cll %Viall Ajjl.rt'iaVi AajsJI (jl . | xa-all Axi Ol.vVl.al AallxJI Aajill : 1 o 31 j 

f t * t 

\a J^£k I Ajllxi (Jj)i^»%! J jiiSl A_Lajjia Ajjj .iJI La jlLall Cjla-lj^l (JxXJ (j! ^j 5 Laa 

. JLsJl jjj <jjSj jjjll Cllfr! jxV 1 liUj 

|J j! 1 Cil a 'Vial I (j^aa ll A \ an ilb . Ajjj^jl Lajliall Ajllxfl (_j Ji 1- Ji aj^ill j.^ai :L*jlj 

€ 

^lAx;U (jaalj^ai (Jm Ajlijll jLi I i J U j ,in, alt A_xjUa jnlLia ^.a.>lt .Ixj (Jmji 

Axijau ALa^.'l Alall Cjlijl£l! Jlaximl 1 J ^lilLj . lals a jjnaaS oj 23 il) ^Iaxj 

. JjxLallj jjlSoll 

t ft 

La jtLall Jaljt ‘ aijnali. (JlS>«i J t-Amlij ^jl (jlLaj ‘ ^aall -lx] La AJO ^j! jl Jj Ajl £-a 

f 

4 _ y a L^Jlxjj JjJ (JaljjJI sift Lmijil <JLallj OSjll ojLj! LwLa Amk.l_x lilliA Vj tAjjj^Jl 

tea-liSl) AjILc ejLiaa!l OilijlSlI jlOilj 4 Ajimxij 4 (jj>£. jjU ^LULj (JLaxImVI 

» 

aiLinall CjLutSli LlLall C'I ^jj , ^Laifel ^jlt (J»^i ■kj ^jl (j»i-y "unall £yn 

Ajjj^JI A-^a jLLJI l ji (Jaxj-uoj ^ (_jjLS jl (jj-jj ^ ^ ^ ^ Aim Roberts lA__> 5 ij La^ 

, t 

*ciLaII jjic. r ' * jllj j' ^ - ImiVl jjAc. ajil tail Aji! (Jj ^ 1 (j^ *, '> j ‘ £ A >!' ^-XJ La ^>ial^maV 

t t 

^uokll ^Vl jXxa!! Axi La Cil iL c- A-a AijijJLa j ^jt 4 (<llxJ ujLjJLulaj 

* < 

Aj^ L_ijj-la ClaJ (jLxV! i_>*=*xj j taijLll Cixl AllxS 4 AjjLxjS!Ij 

jji JLaxlmVI J 4—1 ( _ s _=»JS (jjl£!l jj$J jji U i> j iiiJil AiLiaVL . I4J 1 a 

* 

. jxi!l Aaailj LJjl iijja jLutJmL Ala aj vJjLaS ^Lu] 






Cjijuii 


4ajli*II (jj (_^uuluu JLUl alcaall [jilSjl djlLa 1 4la WilsonlUj 

f- 

'. jA Cl U*at]l o3lA j £aall laj (jialjaV 4jj4all 

.Liljj ILli jjSj (jl - > 

^ * 

» u VUa QjSj jjl — t 

♦ 

. killlxll AjlaUai* 4 laL-^ll JuaC AjSj VI - T* 

f £ 

4 ■'^•° 4 i <11 ojljaJI (Ja <"ij^ ■‘Ciilaall 4Vll]l l_ijjlall L_> $.Ujll ^ic. ajlia 13 QjiLi jl ~ t 

* (N j*^ 1 Uj^- 9 »J 

a c 

. 4 8 Vila ClljjCilj jlal ,jlc. ACa^jaall Cllillill (ja £ailj (_£Aa Ala VUi (jl — ® 

* 

. (jajll 4 j]tc. J4C. Gallic. 4 iu j^lc. oj4i£ ClloaS ^IaiV jLiiVl (J$ai (jj^f (jl — ^ 

f- 

.^ijja oLa 4 iin Cllj CllljSL* (jJjicl <ljjaijj ( ajAill Ajll (jj£l (3)1 — V 

* £ 

• (JlaaluiVI frljjl jUllVl (jj£i (jl 

f « 

.(jUyi 4 -v , — v ejlle (jj£l 4 will tllLajja jjjSLiVl — ^ 

llo_jaa (jjS3 Vlj 4 jjI.-\, "'ll OUI^VI £a (jiljiaj ClU VI Cll.l.ii*] lajli* (jj£j jl — 1 * 

. IfljT*-- (JaxiuL) jllI 4jC.lj_jll Cl Laiall 

Jju Jo\ ja\ «U^Uu fjt 4Uj£m 1I Aail oUiV£ll 

(jk.lia.lj VIA* M4jjaaJl iajlialli L$jL£ HAT" 4ia Cook & Baker j£3 ail 

iajliall (jc- jLS (Jljall I3 a Cl ijjCaidlj 4^ljill ^ £aaJl A»J (jJalj-aV 4jjJ ,~>11 kajLiall 

tCijll Cll3 3jaj . Trichoderma sp. jLill Jla»iaU 4ljljill ^c. (jCjIjjjjII (ji*l kijaaJI 

* e 

AiAc- (3j -lilj 4 £aail A*J l^lajUaj j 1*311 (j^aljal (jaaiC o,jAi£ Cllajl duA CiL-rta. 

. oaLasall OBlfll aAA ja 

4,4 l mail Ci 111 IS) l (ja Gul-C. ^jLii jjillj tall Caall 4_ijjj£lall CiLillSll CjJ-£3 A-H 
Cibllill o3a (jaJ Qjt . Jjl-a- (_y3 4 >h k.a 4_uLli CiLaCl* (j-lc- ,ji*ll (j4alj_aV 

(»! dua. i Pichia guiHiermondii Ji» jlUilli A^iill CiUllSllj ^>lUiJl < ajlcaJl 4-*^all 



CjUII 


j* _>k£ lillj ^ ^ ^ *\A^ Wilson & Chalutz Jk j-a AiujljJj 4_i_k 
* *. 

CjIjjLS JU» bnlj aJsIjSj til jLoj ^ylc. t.11 ^xj L» jlkl A-ajli* Ij^jj 

t 

^UJI AkJ^ cJjc. 4 Cryptococcus ^Ijil ^ Acremonium breve Jiu ojka-a 

* 

Mains domestica r Lkll jlk ^ ->11 ojo La jlic.1 A-ajtLai ^ V Ai^ Roberts 

t 

jj! * .i>Ii tjiuu jl \ ‘lAA A_u* Janisiewicz >£j iiLiak .Pyrus communis jjIuSllj 

t 

j 5 t- - aji bXJXC. Jiljx jjajj Aikll l_LliaTi ALjJo o.l«l o^alll ^lax _J jl 

CiLajSjJil £Jjkl LaUVIj 4j__>Li]i Cjl^axXuutll jx lakij JjUj 4 kplL 

jk ! L« (Jsl JjLuj A&>uU f. C-^UJJj Afr_)«J 0 ^jiall Ajjliill ji^a]l (JxxluUJ 4 AjjkiJl ^j|£j]| 

. ^jia-VI AjjLkJI CjI-IijoIIj AjjLill tlikiylL 


Debaiyotnyces liiL OulS Pichia guilliermondii ajjatil AJLi jl 
LS _a ^jj\j. 4 iili tjix-j j-li-ill (jj (jajjljjjj]! jix. A-ajLL» AkU. i_ji Cjlj hansenii 
. jilSUL AjjA-xjallj ax. all jUill ^j-!i <_iL^aj LuAic. Citrus sinensis Lis_ jjjII 


Pseudomo- j Bacillus subtilis bjikdl jli t CajLj.- ojjSkll jiU-Jl ^1 AsLaVL 

t 

±>x»l\ (jk. jkli CjLjlk j* ^Xa A-^jlLa AJLc. #*li£ Ljkil k lias cepacia 

*■ 

cjtaL^a* ^-Ljl (jk. kijLuc I j ,i L^je,liS jli Jk AjI .^k . 44c.ljjj]l c il vi-kl 
jLajlLuivU IAjLoX. 1 lie. jj^aLk (Jkiu 1^-ik X<i I»J 4jLuaJI ok 4 jLln'JI AJL»i Ajj j -t 

jji l.j-ik J a') ■ j 4 _wLuVI 4 fl .'<*111 jA ^jl jjx ^jl > Ml 

<t t 

(_kl^C. Ajl* jA.l^jj ClA^. 4 6a^jll 4jkall (juJ Ail VI 4 ^ xa l l La ^jialjjal AxjlLa 

0> * * 
cLxll (jk AuLakall 4 Jxljxll sk (j<a .0 fjji 4 L-'iAl A^aj<a j^b. jl sJli^a k C?_kl 

A^ajLLall jjk (j-jl-LIl 4 ( jlkaSI (jilSJI jl « jjuml i'.U ~>.J jjlkall ^jkj 

ukkilSka tilLift jl 4' ^ aV Aiv« Baker ka klLI AiLuaVL . j^i-lkl jikill LUaIj 
; £ 
CkuVI Cjj,«~ l Oil La!£ . Olj.‘ i lS]l (jXi 4 it ^ Jail olakl ^-3 ikxjj tkioi At >>ilj _)!£. 

L t 

objj °k JjliJj jilisu AJ jtu all jli 4 ^ <a -%l l inj La < ji= I _y «V Aj_jikl kjlkll 

LjLa-ll Jji LjJUa-Ui.' L>^A; CiU.l.ra'l.44.1 1. ^ jl c. jjAu (Jt jkjj 4 A^. J-A>j kjjuaj 

» 

(Jjix l jk o_jjSa-a 4jLajk»'l (_)43J6.i tiiliA . IkAj nkJI _>»*V Ajj j ti l AxjLsjall 

t 

. £>akl a*J la (_jialj4a V Ajjakl AxjlklL I ® 


Wi 



wAjIjAjI 


»* U ijia) j jt'i Aj^pJl -UjlLJl (jf. oUjIimII (jia*j : ® j>ij JjA* 


<iu» Jjl 

AjjAaJI ‘LajU-Ji 


^Uil 

W* 

tj^a ^sll -lAa 


Cj'ojJI 

M AV 

Pseudomonas syringae 


C U3ll 

maa 

P. cepacia 

jUll 

^Uill 

1111 

Cryptococcus spp. 

JjjVl 


mm 

Pichia guilliermondii 

jo;^' 

c m 

11V « MAA 

Pich ia guill ie rmondii 



MAA 

Pseudomonas cepacia 

(jjltjll (jiull 

j-Uilt 

Ml- 

Cryptococcus laurentii 

(jjL«jll 

^Uill 

MM 

C. flavus, C. aibidus 

jjLjII 


MAA 

Acremonium breve 

jU j5l jiull 

r LisII 

c 

MAV 

Pseudomonas cepacia 


c lii!l 

MAA 

P. cepacia 

JjjVI >JI 


MAA 

P. cepacia 

(_jjU_>! l 

cSji-Sl 1 

MAI 

P gladioli 



Ml* 

C. laurentii 

J&ji* u»* 


MM 

C. flavus, C. alibdus 



Ml- + MAI 

Pichia guilliermondii 

J>‘^a -v VI fjk*& 

Cj\ J*"rt4Aill 

MAI 

Bacillus subrilis 


i " il ii‘>» ■* -v 11 

MM 

P. guilliermondii 

(JljJVI t>J! 

CjIj*V|4a)' 

MV 

P. guilliermondii 

jk»l\ 

lljl 

MA£ 

B. subtilis 

3>4*IL 


MAf 

Trie hod erma sp. 

j_)aadaUl 

L**\l A -wll 

MA£ 

B. subtilis 

jUl iic.li jjic 


















— lIjIlJ! vJl 


AJu* {Jjl 

iJuWLlui-Jl AjA^jljLall i^J-fllc- 

(j-a jdl AAa 

^Jjl\ 

CjLujl 

^Ai 

/?. suhtilis 


uu^' 

MAI 

B. suhtilis 

(jjJl i>«Jl 

c^ 1 

\ “UV 

Elite mhacrer cloacae 

u**- 

o^ 1 

MAf 

B. suhtilis 

(jjJl 0^' 

W-A^i-*-^Cj 1 

MAi 

B. suhtilis 

lJ jJl (jialt 

dA>4i 

11A1 

E. aerogenes 

Ljbjill JAC. 

jjsil 

1 “U* 

B. suhtilis 

(jjJI t>L' 

jjiii 

1 \\t 

Trichodenna luuzianinu 


<_Ua]l 

\ UA 

B. guillienvoiklii 

(_£ jLajJI 

Siull 

MAA 

P. f’liillierniondii 



11AA 

P. guillennondii 


^UaJI 

^ ^AA 

P. giiillieniwiidii 

LjjUjill <jAC- 


^VV 

Trichodenna sp. 

jll (jidl 

iJjIjill 


Attenuated strains of Penicill 

*~~~ 

u-ljbVI 


Pseudomonas putidue 

t_SjU\ i>*Jl 



<UjU 1! ^ Ub Ji\$ JJ U Ql>l jJ>\ :( 

JUu la I j*aV 



4_iilc. «(•■ l a ^ IgJ i ^AaJl i*J La AjjJ >" 4-ajliftll ilLftll (jft iJ^ lilliA 

q^\jjS& AjjAaJI -Lajli-JI jti lilliS . ClljjlaaJi Aj l i. ru j AjkjUaJ! jLaill Clliua (j. _w t aT) 
j±£ A_a.jUaJI <S \jijlj jL*j!I (jlc- Jjj-ekJfcll ^ jjSI^^UuJI Olltj jjLai A ft > il JL*J La 

lr. i ilH l jLjp JLjJLj * ^jjL'<11 CjI.'ij jail (Jift jjLu'yi Lin (jlc- ®jL<a jljiftJ <L*l*-a 

lilljA . AjjLu£]1 <■ aj1K~i (jlc.1 ' dft jlt£j dijLS (jj-i tAjjJJall ■LftjlLall JLft.» l iiil 










jLaII _)A "i *La 


F ft ► 

jl S-jj \'& i Jj^u <AajAxll ji£- Ai_L3All AaJI vAjIajISII j^x lj_u£ jjl Cjj^A aAjA-C- i_ijLaj 

. ^x. Jl AjO La kJjUkSla AjlSjj jat-k Jag III)j saIa-ix QjSj AjjlxS 

La ^uolJ^V Aj_j±JI JajlLall “LuIjA ^^3 L$Jj oliLlVl L '-^J ^yjjl Cjlli^iLall i_yr if j JljA 

; tJ -A AjU-i*L^Lall oAA ,*_xJl A»J 


? Ojlij ^j"'..i 'j oAjlS ^1^. 1 ^ U«J 1 ~ ^ I -i I AxjttxH Jxl& JlxXxJ L ’ ^ 1 ^jJX — ^ 

AAxL^ CjLLjsIj LJ-Aa-i jl xj 1 (j « " Aic- jji_u ^jJI AjjLnll ‘" 'I a '<J1 ^jxju — V 

A ) -l.oJI Cjlc.l_>3.'yi A-i.jj |»J lij ijj^iAll aJj3 J^Li. A^> .>Jj iAjlA.a.1 ^ylc- ajjli 

.Axj^l 


JL a.n A-J jc, tlijAl a^)_i3 JvL^. LAjlj^Aa_Jlj A_a.jl)aJI .ti_a. 4_ilx_C. — V 

t 

. (jjiJaJI 4j*-t«aj A.tKx jj£j (jl j£xJ AjjLlJeJl daL»xH lAjUISII 

^ylc- ^pji L$l£l 1 ^x >11 [_3>L iill.l^j 1 £A Jl JiS l$j ;»LxiAVI ‘ la.J 0 JJ-aS JxijX. jltiA — £ 

.(JjjjxAillj (jjjkiil ejjS eUl A jlU LllLaiixll 
. oLLc.1 aj^Axll JlLlil aAA j Uu8~] JjLaj Axjlill l " il -»t, J.'l ^9 


Plant Germ Plasm £yLJI i-jJjilUjiUM 

f < e t 

(_^aljxlj ^xjl Aju La (jAaljxl (jaa*J AxjLjLa jiiy 4jl CALijI 1 ijlajJI jx Jjls tilliA 

A 1 ( _ s _jLu]I ^uAxll dll n >11 oAA (iAjUJI jj- 9 lllllA-a. Jl_aA| (J;!j^> jC- ( 


allLui] Aj<j.. , n KU AjjjJI AjIjS (j-a JJiuV AjljijUI aA& (jlj JLi AjI ^yic-j . AjijILo!! 

& ft c 

AjU CjUauJI AjX-jj jj-Ic- Llojl (jl (jSxj ilAjijA: (_yJlj Ji Jl [_>* 3 L)-' 4 V1 AxjLLo! 

«^VU 1 (jx ■ Jj ■ aa ^11 ^Luj ^ »jLj t*.u u<i Ai iClLiill (jJjx jjl . £xaJl 

A ^ ^~n jj j A Jl AjLill (_jAr»B ~>j ^x_all Aju jl xlll <LlC-jj aALjJ Lj "> .^ix cJUa jjj^J 


JSLixj Ajisljlx (jjSj tOVLol! [_yrti i (j3 t^LjVl (j-S aALj]l aAA (jlj ixajl c-yAj . (jLujll 
('] >Axll 9 Jijjl JjLj ^yL- IxlA I I jj&_) A3 j J 7-1 1 xll (jl L_ iUul iAIIAj 1 ^x Jl AaU La 

(jlj . A*J La ^al^>xl aA*i (jxiiaJ (J^Jl ‘ Ala ®aL|jj Lij'Vl fljLj JjLxl t^llAj 


Cl lull i_ya\ 


t * 

LttJut t Ajjl.Aj.^11 CjlLJI i g JLullJ ^^a Jiill IajjljjI ^jAII (jjUl (_Uajl 

. ^jUail jjjiall AjlC-jJ (_yiC IjjA£ aJJja> ^>‘1 .i*J ^ o \ ja \ 


Ji-aj i Ajjkj-i. CjLoja^ fjc. ajLlC. i ^A„\]l Aju IJ <Aa»jajsl! Cllijl£JI (jja Jjl£ liiljA 

'UajLLal Cjlilll Ajjjj i \ ) ia ^hjl jj j]a ^jC- (^ajLIaU (jlc.jV/1 aI^ui ‘lluui CjL^^aoII oAA 

< ( 

c_u^loJ Monilinia fructicola ^ j£aJL ojjA*. cjl«.ljisJ JUa Ajl 'VI i^l^'VI 

t 

,^3 ijJkhJI Cilil i uuh Phytophthora infestems jkiilj (CjLj^iil ^ ^jjJI 
CjAaJ A: La 'VI A % u \ ^>11 Juu jjlmJ*. ^ n.o AAa^jaaJI CjljjlSill aAA . <jiJaUaJl 

f 

{ji Ajj»jj j_aJI Loj'Xdl jl .jjjjjjll «.l±il jljjjj jiiii JLail (ji jAill fMij* (JvL. 
jjlij (jjj JLaui clisjx. as t^ALl (jixll CjlLJI ^ 4_JUI a«.Li£ll oIa 

< it 

. A*J A£hj J»] lujjiAllS (jj jAill i_i jjJa CliT) Ojj^I ^jjJI (jialjaV/l LajlLa CIjA 

* 

f^ya ijL A^hjIlaU lilljA t a 1 aJLal) Ob'Vjll <U_atiil jjJaUajJl i__iL-al jjjj Qa 

t 

aAA ( yuJ A_a. ^yll (_Laj'V 4_ajllall aAA jL j t ya .Li J -j L (JLa t a^^Lall A_iill 

4 

CitjLj AjIaa. jjj AjjLiil C-l1-l.j-l.aII ^yic. ■lA. ’i* - ' (jl£ ^yiLsIlij t^LaV/l ^ua. ^ CjlliLiill 
(jla ^ylLlHjj 4-Axjj^poll jialiJ olc-ljj iJ 3 ejiiLL*!! ^a>IIL AjL^VI (_)diaJl 

Jj^aaJJ CLlvJI jjll 1-iAj t AjjCjSII lllljaiall Ijliu &jl<» Axjj jaSI ^^lalLjl 

It t 

L»j!iLill (ji A-aijl-i o' I (Jlailj ^L£l j^l >n a iilliA .CjLs-« JJ-SI A_a_*jj^)^ Laj^ylj ^C, 

* < * 

^ Ljl_aJ < _ y jll (—iCda'VI (ji I j'f- i 4_lJL«JI <■ jU^aVI £yt j_lJlS ^ A-j,...<jjj_aJI 

t t e 

CjUV/ jil (_yi diLyilj^Jl (ji AjiiuiVI Ajw L 11 a t a wioll CjIj'VjII 

. fl *1 ■s-1-all 

Weather ^—JUaJI-T 

c * 

AjkjUa jLaii JAa-a jjaaLul ^^A (^yL^allj Aa^j]) (jC. A n ml all jljAei'Vl 

1 ^ CjLlj (j\ . AAsIaJI (jialiall ^ AjC-ljjll L>* p i j j i ln a j 

ivfjjj L» IjILc- <^A]Ij i ja 1 ^u .ja (jlj ^liaJ (_JA]1 a all (Jlia_>A (GIOB) 

(jU jjIIjIUj ii_j Aa.jJ jjic- ^tljiJI . JiaJI ^ .1 aa'lllj ^jt . aa .il Aa.bj| 



J\^jua\ lZjjj^ \_) j\^ Ijj^ < _ilu /jl 0^-^ Ice nucleating .iilaJI aljil a»^ mA\ L^uSull 

. (jjxTaall life ^jlc. ^jluall 

* * t 

LfriLilj ii-di..) jl jiti i jLda-llI J-ljjl ja JOjSI AiLLaVL A^^SLill jLa-dl jlj til] I ^ 

s e 

I 'jj'^'l jl . 4 ° r '- < ''«" jUiilj, ^c-ljJI «L ■»■__' jl j£aj i^-ilid! ^iijl ^'° i..a 3 saJLj 

j_LVI Jabll l$jl jajj ii . Pseudomonas jjaiaJI ^.uj ^Ij i_jL.ll » IjJ 4.*y 

4.* -v /" A \\ L^^ll J-v ^ d jL^olt LjjjJS_i 1 I diLuLLuJ jjil . liA ^1 L-LLulaII 

( C i 

jl Jj j'i t ^-aljj (j5 JJjlii ailllA . 0 jlita ^uLj ‘".L. r.lj ^3 ilLJI al jj] 

Altaj^a-a]l d)Ljl£]l ^jlm,. 1,1 ail /<-1 a Liajl j^Sj jl jSLaJ Ajl-^11 aljil A i.^t Lall J±C- L__>Jl£i]l 

c e 

* J ^ - 1 ' j»i_C-J ^LMI LI, .loll liA j^lj jl jlLaall j-a . £-a_ji ijo La ^uaI j_aI j)£- Ajj-i-aall 
^L*J a.I-h uaj jl jiaj (LjLn]l AdajAall CjljjlSJl iLiaJ J] ASllaVL ijL. dlljjlL jjj£j 

ijj La j__yalj_al ._ '1 ml ^yjll A-La^^aall dlLjLS.ll i_La 4 'j J - U LajLLall LLLil i j_ 1 _lS ai-C-L 

Ljj. tLil ^gjk Al y j J^dVl alA A^ljj ^jjJl \j J^ll A j tall jlj JU, Ajl ^ic-j . a.,-^ 11 
. ^aijLillj AialAll j 0 Vl ‘j j* 'l l y 1 JvLk dlLull ^Lui ^ic. aiLiaLl 

1 —iLLiSI ^jjdaaLjll A_c.lLdujl jj-lc. Jij VjU] uSILa jjLa. aj-Si (3f-au LJ A_al_iaVL 

jjl jSLj jjillj > <■» j J-iU dlVl A,a,j.uVl ai■’La-la tjijjLi-ujL aiJi-a. ail >Va a dlLljj^J^a 
LjUil'l 1 .1 j l ■—iLoil ai- C. tilliA . Ajj.^ a. L^ijLLa hj»^ jILj (J 1c-j atLiSj ^.idLLwJ 

: (ja (JS 1 _iliiSI j»j djj^L 

Envinia ^Liill ^ LjUl a -a. til' 4 < LjjjjILI] aiLd»Ll LjjjjSJI — ^ 

. amylovora 

. ijLJI lIiIjjIL ^jjjSil a.■%, L ^11 jjc. Ljj.~iSiill — y 

t 

^jjLaJI jl^dal 1_L * ' CIiLulISI (_jaH E .llCt blColci L__)jjilll ^j-a dlVllLjj — V 

. Ajjlill Lailllj 

jlSI ,ja i^lj jA Venturia inaequalis jLill (jc. i__udull ^lilll a jl 

AjjLs dlli_UA (JLaitioil (3i>^ jt UU jajLsj (jiajall liA (^LlJl jLal] LajJaH ^l^aVI 
tLuVI •_iLiaLU A ij fa.'ll LajlLall LiH (JioJ L jia__>a!I liA . ja.’Ll jLLl AjjLaj£ 

W'l - 


■lllilll (jial>«V 


LT^ l3^ Jj^ \ LS^* ^ J-2k L-ll iS\) /jl a(jj — ^ 

. jaa!I ja u* Ij$ua AjLcia CljlS 

4 J ; GiaJ AiJ^JI A_lS j^SLj (_£aJI CjSjII (J^la J&> 4Ajlj-«ylJ A ail (JaL*JI jl —X 

^yl] ^aLAsaII jjlSJIJ Aj_jAvII AjjjlLaJI (JaLc. Ailaal uLj . A_ajJ^}v]I Cjlijlj .n’i t Ajjl5> 
l_ji=»J A] La.l'LLa jjfijV jl jSuaj (J;a]I jAlll ^uija (J*>lv LjA. ( _ s ilAui Cj.lv (A3j|^ll ^U-i»a 
a (,li_j oj-X3 (Jjiajl t r, "illj tU,. -lA» * ^ylc. ajjjJLall AAjlixJI jIja]I Alii 

Jail *■• 'll Aijjlajl illlj_ia]l (JvLv LkjjlSj L y3 j. j '^ (jot v a l).«J Iaa < ajl, all Cjljjl£II 

a *.LLl ^ylj (j Jjj jl j^AAll jA t Aj_jiajJl ^J-~*l ° a.]lj ^-Lijjl j-a AJaLxAaII Cjl jAill — T 
>L? jljjjl ^iLaSl ^Lujj jjic- L-i^X-jjall jit Ajjlaillj AjjAlSJI saLaxaII Cjljjl£ll 

t f 

AajaaII Cjljxiill &AA (JIaAvI ^ylc. Sjjli Lgjlj jJjj ^jLtvll (jiaaj tilliA jLv Ajl 

. ojUJI 


^ylc. -L-a_jj»j V. inaequalis j.ka,I] ajjj-JI Aa»jULa15 iaJax. _>i£l a \ -> /il> lJ lilliA 

AjL$j J_yi 3 J..V— ll Civ I (_jlc. s_Jaa1I LlflJj ASjjJl ^ ;jAa^)Aj ill (jjl£II AavL^a 

A ^aj$ AjA] j^£j jl jiaAll jA tAinil ^yi Lav (jl (j^AJ jlCavali jjjKlI {jl .jAj]l 

c t « 

(jljjVI frLiJi ^ylc- Jl >J (j-a t^LLoJI I_j_>v (_pa j-a (j<a 

«■ 

Sclcr- <AjlLo jib a.ljv.'Vl (JA ILa ajlia-all AiiaVI (j-a . jaj]I jVWjA (J>Lv jLalllj 
jju-iJI CjLaj ^jic. Sporitlesmium ^ajIj—vj (_>>jii jJjJa (jx. tjaaJI ^jlc. otitiia sp. 

. CjLujI LiLflJ Ajljl ^ja (ill j ^JJJ Lej jaa!1 fiajA Ajlgj 

<< e *■ 

^jJajAl A^ajLLall (_ja AoILc. CjUjAjaa IaJaC- (_JjjLaillj (JA lilii^al dljA (jl ^a 

ajjaj Ajjl_v_iJI iJlLuiaVI A_AjLLall oj-A jlaJ (jl Vj ^jl.A, ill L_lj_v^ ^LLill l_ij_v 

t c 

(jjC- Clljj 4 aLviiVI IaA jj »~i (j| (j£jW LjlJI j_yA 'i <> :«l l A_j_£j (jl . A_ujIjAJI AjjljVb 

.jLaill (jc. Ajjlaill CjIaaJaII aIaaLuiI jl (_pr>a\l (j^jlUaJ (jJAll (jjSl$Auiall (Ji^ 3 

jkc l jpa Monilinia fructicola (jc. 4.ij ^~iJI Cjljjjlll jjAaSI /ji«Jl j_a jl 

it * ^ * 

A_l]jV! A |] . ^Vl j| ^4 (^A..vll Aju jl A ill ^»in vj Ajl A~.lj v tCjLlJjUl jlj^jl (jic. (^_pal_J-«VI 


\ A' 



CjIuJI jjiali 


o-Lj ^,,>11 I_ii3 jlUA'l Jajiui <ia£ oAjjgj LLt H-iA . JLaJI ^ jLajll ^‘ r (j jL 
Ba- oJlLV-»Aii Ljjj iSllI JLuLLuiL ( Aj_jJu»]l LajlLlI ; a >L |_)JaxJ ^lc. l'j*A* ali f* Li . l _jAajLl 
a^Lill rL*a*ji J A*Uu i Ljjjrtill o AA jj* ajAiS CjIja^ ^jlc. <J<jj . CllIuS SllbUllS 
A IS .a aIIj i LjAiSLl oAA AlxLjj ^jlJI [_ya^A LajU-a l—UJ flJ-AiS aILLo ^^A 

. AjjAail LajlLall cj-lLoj l^Aua.) 


Plant Nutrition oL JlAjj « 7 -f 

( ^a.-vjI <JfS »jja AjAiill jiib jjlc-111 ^ t <j-i i—ujL CjUjaJI -fc»»" 

^jlc. i~lni jlj <■ A j ■-■ all W Tu Lg]£ t aajJI Aj*J La OLI^Ja^olj l _paljL ^ylc. 

LmIjJ ajjiS AAaaI a! Aj^JjJI A-Ajlta.ll ^Aaljjl villj^VI j] . ijjLull ObjlLI 


L ejfl A'lj ^ajjl Jjlj La ClLijL^al l flip'll A U»J }L L a >L ( jC- CiaLI LJLAJ LI t CjLlill Ajjlaj 
(j* l.fr jlr . j_Lo^ ,j-a]I (J-* ^LaLL oj L -L' jvLull (j-a . ( j ; ■»'! ^^3 (JLill jLaLll )I i 

* * *■ t 

La dlLjL Aalj Lajliall baLj <jS CiIjjjL Luj-L ^yjll tCjL^jYI 

. -jJU 


(jial_>aV AjLlill J1L Laji jSuj iLL La.j-wj.L'l JAjj'i' jLj]l jjij AiLaJ .jl 

t *00 

^>LSl )~1 Lfrjli ‘ »jj .iU^U i jJ^aLaj r-lijJI jLaj jV \j]aA ^AJLaJ . ^jua^Jl J-u i~'l iljL.'— lj 
a_L)Ls Jil 1 a j' f- a ^ j ■«. < <111 ^ '■ a' jjjj (ALaLull ^ac- jl afJI ijA LLjjL^jj Aj^L^s 

jLL jjJ VLiJ jSIj AjjLj jjiajV ^»jJ <all£I) {ja ^jl tail ^li h>ll ~i" 

t < u"\ ^11 Vjl iJj^J ^ \i 4L) cilJij i ^ A y\\ {Jj_9 A \\a c, (3£>la (^C* 

ajLjl L ;l i,j-v.~lial l^jla (jiiUaJI LI . Jtjjll A^.j'il 4 AaA '■■'ij-all Aa. u j. ' i'VI ^]j eLaj^l j 

AJ^Ls- tillli <jl JL&.J xii] . dlLjLl ^3 I j - * ijrijli (jc. Aj^pll ^ Ob j) "\ .a a 

(_£JjyVjII (ji*JI fjJajAj Ajlua^U I4LLI3 <jjH 0l*L ^ ^»jA*Jl£]l a-iLj (jAi 4 jjJjla 

£A aJoLjjI (3C. ((J1 aal] -LijAll “Luli ^uai ~a (JU_>la (jc. (_J*3 cJJ&j • 

<_)k)La_^l ^j±i jl 1 ‘I'LL]I (jirva -a (j±> CjLj-ijlLI ^ja Ij-uaJk LjLa A jlaJI ^ (jj~i^)11 

>.^ i(J jLJI CjLujil rLiij Jijju La . a j «>i »->11 oAiAjail oLjLuJlj LhLlI 

. Jlaall i, .U*aj (jLlI aLLjj A^alall OLjjjVl (jlj AiLaVL <#jlj]a]l 


U'l 


Cjlul) V 


oe-U-S ^ a^bj i—K.«j t Ajj-J -J l A^ojliLdl J^aljX- ^yjj ViL^oVl) ^j-UallSJl ViLual (jl 

(jajjljjjjll jLc- V-ojLLa . (j ’) •> J 4^L*a__)_-a-oll (-IiIajISII (_yia«_J 4_AjLiLall 

4-ajLLall V| AAJ-mall adulia-ail dlljjlSlI j-idjj /jiaLL .lie r-La-ij Ciaj Jli i -j Jl' • ■' jjallj 

A U aU 1 .Oa.il <>—iJumJ ^Jlfll (jV Oil Jij ; OJjijjlfi ^_3 41o.i, ^ \ ^\\ 

^j_uJlSll AiLuaij (jl L»S tujlijVI Ajjjji iU L',.,l lilldSj jjjlsil ^aJjl^J-i. ClLljl 

* t 

-iaJ aj^ajll -}_ji^>JI (jjl£il ^glc- ^bWvall (jllSll JJjlj a(Jjk'' (jl (j^aj 

. A-aa.ll 

V- * 


' liii’jl (j^AJ objlatll jl.ilfi.all J-ljlllI (jli "il l JnTi Lajjc. i4jjL*il a_ij^)laJI La'l 

A A 

L^jl (j!j iiL^Vb jaja-wilSIl Ail^l (jl Jl^j . Ajjljill jlj-all Jlijj ajbj (JiO U^- AjIc- 

* # * 

On -a-J (jl (j^oj baajl (jSJj ‘ ajJjJ-all Ajjljill jlj-all (Jjlsj (Ji-0 j)JC. jbaill ^^4 A-kjj^Xailt 

JLajtijjjl AjLIs (j^a a-Hl a_il£ J£itu aj^ull LS ic- AajjjVl -A-S-iaJl jl i—uSjail ^ Ij.ua'i 

J2-a t(JjUJI plij a jCjKj a JaLuj A^-\ t Vij (jl (jddaa i-*!! 'V . a^ija-all VuljjJI jl^-all 

(jli la a.11 ^jailij . JjJ k yl 4,J «-l llall OLjjSj all » ^ -‘-aiJI J-lljJSj-ailj (jnid]lj_JjUJI jljjSl 
< ( < 

(_>bl_>al ^ (ji ^VljJ aUjI ^ CiuuJ (Induced resistance Alau^l VajILJI 


. ,'\ j-a^all ^ji (jjj-Vill c-LIslC-I < ^ s 3 Vk^-i, uall Ajuuia i VluU ^j->11 Aaj 


*■ ay + „ t t 

^ U^a Ijja w_j*1j Suppressive soils VajlSlI ^.^alj'ifl q\ (jiu ail 

c t 

(jA-aaJI i»j La (_jalj-al L5 -1 j Z. Jiib l$J a^>&liall ad-4 Cul£ Id] U-j3j t Vjjiil ^ AJoalSJI ClUiH 

HajJjS Vuilja (jli ^liaj IdA 


£aJ*\ Jju U ^jo\jAi yOl Jju U Oru : u 

O ( « 

VLaxi-il AjjaaJI VajIL« 1I (J-sjALud (jl Jj 3 L^-adji jjl L iat j LllbXajll jj-a J-llS dlliA 

* c <5 

. ^3 A*J "h-llj A^Ull (JLaj JUil ^IujI Lx^.li 

A_JJ_Jl ((_jiaj«o-xill (jjlSlIj •k.all j* (JS jyj A_ali_i-all ujljUi-lVl (j-3 jJjLjJI ^jiill (jl 

(_^jlaj (jUaj Ajj-iajl <Ajlioll (JI-a»uaV b-laJ 1 a»J la Jla-a ^ aJj^jJI 


l AY 





A_al jLLal A l, a »■ '\ mall CjLj jLa-jSU ' 4 —4jLl_« t Ajj_LjJ| ^ojLLall J-aljX- ;jj£j (j! * lay . £ai]j 
* « 
(j_j£j jl L_ia>J . ‘LiA.jljimill CjLIjLaajVI Jl AiL^aVU AjjjaSJIj AjjLill (JasIjaVI 

CjIjiHlj ijjj-Ljll CjISLj JIa (JaLlIII | aJsL £a AjoJ^^Lia Aj_jj_aJI AajLLoII <JaI^£- 

<ajILJI jlj tillLJ aJL^VL - Ajjlj -vll ^LoiVlj ju_)]l i [Jjlj'iH cLIaajj l A J r-l'i^tll 

t 

. jji»-all ojl__) a 1I djla.j3 jA £aiIJ (JJ.1a ^jic- o£ u' *■■ '>J ^JjAiJI 

C * < « 

i £A_aJl A«J La (^jJal^aV LjL^Il AjjAaJI AajIaaII I fl *' r - 1 (jill (JoaiVI ^»aI jA 

t 

( i.nCi m A_Lull Ls^Lc-j ^yjL liAj t ail .inj La A In ^3 ■«■ ~'1j -g °N jA 

jjjLj A \ U >i 111 AjjJa__)llj 6 jaII Aj_jJaj]l i ajl^AkJI Jix ( Ajj»J ilaJI <_ij__)iall dU jA (jAa^yall 
jjl^jl (JaaaJ Ajj J -ill A V. ill JIa 1 Ajjj_aJl l—ij^jlaJi til]ji£j ( ^jaiJ-aSI AajLLa | _ $ Ic- lillL 

(__yaj-ill (Jdajl jA b.1aIj jj£j jl (j£-AJ £A_ail La A_i_u j] . ^IaoaII jjliUlj (ja^yaAil 
oAA jA j_Li5i ^3 ■»- "'ll AjjlioV l^laj lil] ij 1 A.a^ll3l AjjJ_aJI A_ajL4a 1I <_Lju^il S^j-^.ja1I 

. Aj L jll JaII fail 

( t 

JjLa iJjLc-j ijx«i (j^ajAA jjl£ ji) a_Lijj aJII^c. LLu jl uxj (jiajAll ■ i Z&ii 

lilliA .AahaI jLojllj jl^oll jjJ ^3jli (jl >->>j lAj'^Ull aAA AxmLa ‘'Jajj AjLa>U 
(jLoJIj JiLa^I! -ja all I_Lid ^1 killj JiA ( ^A— aJI A » ' Lol A_l*3^)Aa 11 Oliilill (jA j 1 <*■ 

(jjlSJI (jA LL^ (jlj jj lj) . AjLuo^U (jjSjj A-l } 1.11 (ji CD^ LJUj^ 

t 

^ i~s i^iWj (jl > ^^1 A*J La A_2 aj ^3 JLjAt^A AjLa^U (_JjLSJI (_)ia_^AAll 

gV)J aIaU-a jA (^jUI tljjkVl (jl . A^iljll (JasI^aVI Aj^jaII A^ajliaSl Axajjl^jiLuiV 
(jl (jiaj (_f_>a.l CjLia - "I dlliA . Aj^jlaJ CjIj^J&a jl ^CjI,\ j > a^ AjjIaJ^ jljAJ 

t. > 

(JaI^c. JLLj] jl (JaijaSI i aLLs jaL l^Ia >3 Aja J ikli Aiull ^ JAjLill {JajaJ i Ja » uLl 
.VI AjojIaaII t ° L L (j^J • (jja^VAAll (jjlSJI Jilal > jl (jaSljj (_5^1lj <ajLLa 

A 

(_ji dlljA < JjLLIj (J^j-aaII tjyj AjliLuJl ^aILaSI ^yuljLl AjldaVL 

(Ja3J_AjoII jjjKllj (Jj3 1^11 (jilill (jjj >1 ■ l ^>'i" A_j]L«J (jA Jj jj (jl (j^Aj A J » J lLII A-LL-jI 1 



CjLuII aliLa^ 


Physical Environmental A a -'.Jl 

. CiljjA-itllj ^Laliil ^^3 Jlajll LajliLa j j• ■'•*•"' ^^3 4 i«j'UU A‘u']1 j j-^Ti (JL^° l "'-» *>*>•’'■‘-' I 
ujlj-aJl lIiL*.JA tillJJ_^aJ tlj-a.ll tllLa-Auall oAA £-4 j^Labt-iallj jj ^ J,iall ^ti V al 

Jii]l (Jjiaj jjA-allj t jjj-Li]l iJfA La oji3 J>La. jj^all j_a. L_u£jjj ‘Lj.Lm.jJI LijJajll 

ft. t f € 

j-» J&l jl jAJjl jLS <(jjalj-«Vl oA^J Lajlia LiltaSl ^jlc. (j«alj«al Lajlial 

LJlL ojljaJI jl £a . j/tljia Cj3j ^ j^aIi L^iS jjjaj jl L r 1 >J La Lite, i 4aJA ill jxl_yjl 

f ( < 

(jl V] 1 £ajJ) Aj«_i J1,%.~JI ^jailj-al JlijXa. £_u! L^j ^aSta-llI ^,3 aJj^-ui jL^VI LJ -A jj£j La 

(Ja tj jSS jti tAlbJ a_sLuoVL . (JLoJI LxjLLa! j^La jiLlj (_ja 11 A3 |_£j-a.l J-al^-e. c^ILa 

« t * t 

CijA-a. £±a LgJ jial t L-ajliall ylt- (_£j^.l (_Lal yC. liiljA jl Cjijjl Ai tCjLajVI 

« * 
JIajLLuiI jl Vu L$J^ CjIJ JiLa 

t 

. 4-la mill (JJl3 ij La Li, AjlAiI 

Temperature Sjlj ^ 1:1 

(JajIu (JxIjjJI oAA (jjjLjJI ^tiLall Ajjjji Lcj^j (JAra ^jic- j-ijj oJ aLS lLIjjC. liiljA 
ojljaJI t 4_LLm-JI ‘b^Jojll tclj^Jl £-LsAjl t jjjiAiil ^LLj t jji-all ^ CjL_jL*JI ( T-a -tj £jj 

e 

£-_ja^all joiLi j] ‘frlj^JI "L£ja.j (J*Xull CjVAiuaj jLaill < _ J Sj JiL Ajj atH 

LajlLa JJjJ Jjl oj^Lc.J*« ^Jj AjL^VL (AJJ>“M ,~j JA^all (_$J>rfiall 

jLall jc- t ijjaJLall (JlaJ aLjj t/_jjj lllj ^a_a.]l jii Ci3_jl) (JUa LalS i >lLa . jjl a . 'il l 

f. # * 

Ijl tjjji-jilj ^>«ajl (jil L *J^I JJ jt AjUall JjLj ^Ll i _liall (JlaA Lai . PstUCilliUtH 

ajlja. A_a»jJ JoilaJ jl jl^>al 'LacA’VI j-«j . (a * ,®~) ajlja. ^ j j >a La 

Jjjj jl jiaj to jlj-aJI 0 JAjSII lIiIjjaj]! j^/ tj-ia-aJi j^a 4Vlaa La>,jA Jsl ^ jj^all 

IjjIS j ; ^-ail (jjLaSlIj j>-lii]l jLaJ olxa (JjJa Abj, 'itLoS t jjjaajl o jj3 (JjL LuL 1 

t TO a ", J Li^lajj LyLa jiao jjSii LaAic. 4A& ^ f ^ — ) (_‘l La^all ojlj^ La»jA jjSj LaAic. 

. t—uijilL l i ' 

f. x 

t AjSLaa ojlj^- cJsl (_yi c - OljjAaailj 4»£ljill jjj^-l jL (Jjill ji*i ^,lc. (JiLtJj 

X f ^ t 

ojijA A_a>jA (_L*a3l jj • (JLaill <_>lalj-al jta IJAaS (JliL t AaaaII jljAal I j t- * ) 1* > j V t 

- — ... ■ ■ U£ 



kHjluJl * '3' ^ 'LujULall 


(ja !iLS (jl . ^L L a UI (|> ^ ^ , y ) j (_$J '' .a£1 1 \ ,V—) (jAJ La £jlj_L> (jl (j^AJ [j-jj-AJ 

< » << # * 

(jU) jl L-iUi-*^] ^ La LJlc. jl ^iajj -\i a All !j 

jj LLo. aaojaaII aLasaJI CjLj1£J1j AaaL^aII <Lli jLill 4(jjLJI ^ajaaII: 

LI. 'ajlijill (jL«j ajLsVU AuLlill LJlc. ^wajj ^ o ajL^ (jL 1 (jLiobll Litalij 

i LjUjiil LLavU ajLIs ji£l r^-Ks>jj (» V (jA Jil jjlt J_^>i.u Ajli _jLll Jalall 

ALL jjSL L$jl3 j» L Qa Jsl ajlj_a. Au^jA ^jic. L$jjj_iJj AiC- -l»l aLU LI . (^uAjjJyj 

e 

LhijaJI Li . oAj^jJl ajAS AjUal £a AaLoVU AjLlall A-lj-J <4u^_^' (jLj LLaVU 


JL -'ll CjLjjLaj AjL-avU 


jj£j L$jls a y • (ja Jjl ojlj_^ a _a.jA jj-L b jDI 


j^L^AAAJ Ji-LI (jijj LaAAC- J_>aJI lilliS . j\j ..1 Jl,) j J L£jA-aj 4 (JiiAjljJ>Jj | IjJ-jjjIlj 

<* c 

. jjiaJL AjLaVU Vbl3 £tluaJ Ajla 'U-^JI jJu^V 

jLuajVj ‘(» ® (j-« J^l (_J- c - J All (jl (jSLu JL "'ll CjU_Ja3 (j_a j j ) ^ iJliA 

Copri- Jia CjUjiaail (jaa»j tAjtiA ‘ L«a (jjikLI ojJa. Aa.jA (_paA3LaJi jjc- l^lajlia 

(LjaLiJ bj[>jJI CjLwja! Lui AjAjjUl oLJaiJI (j* y&j mis psychromorhidus 

t 

A_a,jA jjlc. aJj£. I_ia .LI (j Aj ^ 1 BjAll ojlj^ La.jA JuoSlj 4 a£]l JLa ‘ ')-j 

. A a.-vaII a kll J£LLa 1 -JJ-uiJ i Jlaoll CjUjJa^ jua AjAX- cilliA .AjaLH <2jL 1I »j'>^ 

baLc. t aJLI aJIJj) bjjs JLl Aj_uai]l L_jiajllj BjljLI CjLja ^ oLi^\iLVI (jla ^11'L 

C f 

. tllljjAcaiJlj jlaiils j\jj^a\ LjIa^I ^ JAjIa IJ 

* * * 

a ..'-A i a JLjJI A-ajLLa ^ Ja.aA.ai~i (jl Lajl (jLaJ (A » °'J -»H bjLLI (jL iJJa^ 
jj .>'<!>,~i i (jaJIj ^Jal a lallj JaUI tiaULJI ij_ijLall J!La i Jj-ueaLxail ^jjaa.ll jj-aLi. JLuu 
A^ajlial A_ajvUI o_jljLl (jJJ AjAail (jL t(ji.LJI tLILl ALaLa]l Aic- . A ■'— ° A ~i Jl 

c * * y * 

i—fll L-aaV 1 ^j\ . IJu^ AJLLaJo Jj^£u La LiiLc- Jj ■ <~i % all 1 jlj -L-.1 m 

* 

(^a (jl (jSLl iaIIa J£ i AlaLallj LLaVI (jAJ Lji^llj _j_aill a ili'n ^Laj AjjLjJl 
ruLaSI Alala.a aIajLLuiaII ojIj^bJI A_^jA CjaIa^I LalS . (ji-LJI aLlL ijLaLI A_ajla_a 

t * t S 

4 BJulL-a jljAyaVI J j WlV UL^wl . LajLLa (_yL JJ-^-sJU ‘AAS^I _) iaaA (jC-Jjll 

(j^LuIl t.Lll (jj (jja (L-jJI (jL ^Lilbj 4(jJLall ^AjLI bAC. A*J 4-.La^n (jl (jSJu 
^ jUall ^jL]l ^3 I j'iJj i jaj (_)aJjJJ \j ^jC- A_ajlill CjVlLiJI Lajlia ^^3 Jaa-Lu-' (jl (jSLl 



CiUift jlLail 


(jl .iilI3 a*j (jjJkj j»j jLjJI ^jlc- ,ji (jfLuV Ail VI tljjiyuJl ^J] aJLuj] 

ijjjajill iiL^l I31 ojIja. wl>Lxjj aJIxs JlaJiJl AuijLLx uj^ 

. (jiLui]! «.L«Ii ^11 ajjjaII jl 4jjl a XU 

t * t 

(Jlaail -LajlLal (ji.Li!l *l_^Jl (jl V] (AjJl»i j3il ajllc- (ji.Li]l «.LaII (jl £a 

c_iicj Aljljijl (jujjjjljj (Jjjjljjjj JlaJ Vja3 . (jxLiil frUll (ja (jiJI (Jx-eala-Jl 

t A t “X * — r* aXal ft it AjjlL_ilaJ frlj-gJ jLaJi]l (j^a^JU jjjJa (jC. ^jLii “ -3U HI 
UoLLaJl jjic. j.*nv (^Ll X * — XTJ frliili ojia alul ^ Ajls *.-*113^ 

(jjj A j lmjll Aj^lajjl xxlij ft X“X X X jya ajljxll ilwjjjl 13] *.liuill ^C-^ui jljjj . a_jLail 
. Ajjjaail AjL-oVIj jL^jVI (j-a (jjJill j.l-»JI jjlc. (Jaj»J ^jjjJI fjjjujjj jj] . '/. ‘X • 

CjIjjaSI (jC- A > j jtjiL'i (J..U1U ill CjljjJ fli '■ (jli ilii3 i 

jUail <JL»j jLi tillii . &.ixa. Aj>^jj (» X V sjl^pkj aJLc. aj w.’i aj_^L>j (jJI ujj X i i±^ 
ft X"A ejl j_a. (jk. Lgjjj-ax Jj-S jkJill (3i>^ l> j' j l k tjl lj ^Lijj! 

-Lujij Axlj £-jxJ a-ial L_ujjillj f, X“Xj 

Relative Humidity aUy-x.JI Ajj—bjJI-T 

<ajLLu as Vx. IgJ jL lIuj oa t a .'^. a ^ ajIUJI AximuII aj_j!oj]I j^a /jJ 

UX Aijail (Jxlj J] iaJx-all (ja aJjLllI Ai^ail ^ Aoiuuil Ajj3a_^l <• ti'i'kl . ^axjI J-kJ La 

‘ * * 

(jaliSl . A -a a'j-»Ij L^J AajIuJI jLXa_aJlj Ail_ji!l jjgy\ (_y^^ AaC-jVI 

Jljx A.jUii'l AjjJaj (jLvJ tAjja-JI Cjljj*^iJlj jL»3]l (_yiil AjixJI (jjLul 

(Jij <)') yll JuLSj iji_a-jJI ojAUi (jl VI in ) x^SI a-a. aijLuJI i3iLj j>& ajlij '/. X * — O 

* 

. ^Aa^all tJlxjll AiuU jljjj JjlLJLj (jJjjj (JmIaSI jLojtiuilj 

i f. x * • — “\A Axui Aj jbj (_yk (_Uaal L^lljaJ jij£j t<JjjJI jl i'r -1 All Jxa (Jx^aLxJI 
jl Jk Krtl tjjli J 1^" ^ 4-Lt* iJ ^paLLijV I^iljj 4 (JIa ill <J_uU jj-a (JIaj IjlA (j)l 

(jla tilljJ AiLoVL . aIUoII AiLaASl oluliU aj^«,.i.II jxu AxkVI a3 a (jl uu . ajx« 
AjjLj]I ,ji X- Am (ji (jku tAxajll jl AAojaJI Cjlxliil (JiJ j>« A^Vull AjjLiJI CjLsjjjVI 

t 

. 1 ^-L1A. , | ^2 ^ jl AjIIaJI A j UkuJI 



CiLull 


AijiiLttll 4 a ' L* djlj ^_}-i-llj (_£jJLa£Ji ( ^ lill I (_J|la ^jJaaJ jjLi (JjlLalljj 

4jjlaj]l a 1 j l <>i i (j'—° 4 ..j a Cjli i_ i jjia (J" *■ 14.. Y.yjLaJ' £>jji_i]l 4 a.:.Lij 

LuLc. 4^a4' J 1 4 \ ..aill 4 jjLj 1I jli . (•) -all Jlajjl £Ja ^ .ifi-Ld lii . 4j y...iII 
4 ] (jjSj 4 A.ut. yII 4j(ji laj m ill l_i!iLLaVI (jjj t4jjl»aJl j»±iljaJI -lajjj La 

Mltcor piri- C:L^laa]| ,jLi ^ ^ ) -) fljl^a. LJ Ic. ^JiaS < JlaJili (JaiIjaI Cljia jaj£ 
Penicillium expansion i Pezicula maliconicis t Botrytis cinerecu formis 
<j£]j tj_aJI frUI uLi ^ 1. \ • • 4jjLj -Cjj ^Ls. CuH tPhialophora malorum j 

rjj-a |ja Vi l.A. l i r , 4jLi JC 4 j 1 ^yltj . 4_ijlaj /MV ^c, CiayjV CjL_)iaiJl ai> L>“ O' 

« 

t 4 j' ,., j 4jji3j jjic- ^aj^j Lg-Lll Cjljjia4]l o^A (jA (jg^JA^II ^l_jjl ' 

jLajJI (Jlaj L-UALl UjJLillj (jjLllI CjLjiilt (jli (,» — ) «jlj—* * jl ^ 

t f 

^ylc. JaLs (Jl-k 'til 1 — 1 ' ^J^.'i/lj JjVI jlaiJl 1 aijl i 4 j Uu\ll 4j_jiaj]l CjbjJi... a A.y ^yic. 

. i 1 * * 4li..j 4 j jia_j 


Controlled Atmosphere «Ui plK! t *11 -f 

f < t 

‘ ‘ U>D^' JAaiSI (j-jlj I (jJA-A^VI (jA Ji jj£JJ (ji CjIJ jiill Jjjj (jl (jS-aj 

t t 

4_jjLli]l (Jjljjijt (j4 (JS ^y-lc £^.“lj l5^4 ' M ~J -la)! (jjlj'ljVlj (jjJjSJ! 14 (Jjl 

^ulji Cjlj (jj^j LgJ ~<a!I (ji 4 .j j -. 11 4 _ajLLJ1 (Ja|_^C>j 4^a_^Ajall 

jLaAj 4j At a ^jLjj ^yiajaj Ijl J.~J ^ :]'^'j (<wlij j >> %.11j jl a ill (jj-ia j ^yi (Jia. ill 4_Ajli_a 

* *■ 
j/ 43Jj 4jliC- (J£l - "'j (jl i-iaj 4,lhaij jl*!l (jj • 

At A- 

t(j^JJ^]l Aj*u£l (jjljJ jyjLAJ^'s/i (jA Jy£j5 (ji ‘ * ‘C _'■ ill (jl . JAfr ^AJ-lla. jljl 

^yi aIjLaa ajL^) 4jaljj La ijLf> (j^. AVI (_>oU -a ll (jl . ( j >aa1I j_yi IjjJ-a. jiS'i/l j^A 

. (jja-oll y>. ^yi ^■v'lll 4 jaAiI j»Cu3jj CVl 4 BaVI . (j4a.j^>JAAll 

A C f 

(j_jjj£ll ,'ijiii^l (_yjlj l ® + (jj^uiSl X r jji IjAa (j LaJj Pippin ^la3j Cox's Jliijj — y 
liibVjjSall CjIaj_P] ^Lijl (_>i»iiJijj Gleosporium album jiailb ^La^fl jA 

.(Jlajll jilajj 


^i CjUiB u-ai-L»j\Ul 

tjjlj X ' * + l T 4JJJ. ^ (ji^JGjjjlSjsVI ^ jjiSljUVtj JlJ>j 2]I jlj^al -r 

• O^jSH AltaSI 

*. 

ijilj X } • + q>> « » *> ' X ' 4j j^. (jjaLijj Botrytis porri jiailL Cilj£]l AjLwsI —T 

* 

. jjjjSJI ilUiSl 

X 11 <? j-* (ji jLaJUl jjjJaJ Sic. ,j^i Ljj t Anjou (jLJI 4 jl$_i <JL»j - i 

. jjJAJjiii X ^ + !jj-> Mi*>l 

JJ-S-^ cs-*^ + <u ^ XT' 4 j>». (ji ^JaLftlkll — o 

lP £ - kiu j^jl l <>jA uj j~>; <jjiSljijVI 

■ X ^ ^ © <U.oij AjjJaJ 

jjjlj XT —>• 4j i’i'A -^ ^^3 (J!>®f k » a 31 < aUi.iII (Jils (Jkall AajliLa (jSa) — *1 

* 

■ i l 9-j AiaiSi 

(jj AilLai jiSi jjSji ,i u^i jjjlj UjLjiuttt £-Ujj! jL J*UI £y& J^jj 

* » * * 
i‘ , i ^ ‘ tj^9 (AjjjjSJI (j-akaYl (ji Aic. AjjJaiil (_ual_j_*Y! AajliLa 

. jLaill ^ jL>a. l jC- Aulic- >*<aM Cjhjlill Ujjj Lajjfi. AijUi 

ijli l Cjl uV-ia -til i sAa. j^j ,j ~>a*a)l jja (jjj (J&UjlU «*^Ij JJjLi tilUft 

J*it3 j»jj lAA ^jSjj l ^ * — T ^ ^ya (jJLa_uLS Yl (_£j' 1 - a ’->i •>. '1 LalS | _paiAjj (Jlajil Qj S -v 

xy^S\ (j-ilj X o + <u *v l X T ^ ^jJni ■>’)] ^JoLajall 

- (* jl (» T t5 ■=• L)^J ? } T bjL>^ 

Ul] . I j (Jlaj >ijJ iiAj fjjlj’ijVI ^Aftkii La LJlc. 

(ji jjjSlj-JjYI tj>ia ■» (jJj i fjj. all j_a. ^j«a \ lOU aj a ,.j,*iia1l <-IljYI (jl U-?kj 

JLaj (jli JjlialLj (Penicillium j Dkiparthe uubjliaj -jjAiIil JL»j JUjj jjlSjsYl 
. (jjl/nYI (>> ajIIc. Cibjlam ^k. (ji»iiuj Gleosporiuin album ,jl. LjWall r-liiJl 


UA 



diUill V Aj^LaII <Jk jlLJl 


fc- 4 1 Jju U ^1 J*i J*i «UU ji? :^> 

Mode of Action of Biocontrol Agents of Postharvest Diseases 

:«U,1 iu 


|j_a. aJoA^oj A_j_wuj Aij_^»_x t ' aJI A_xjLLi]I (_)xlj_C * Jxj j jU LiU^.»_a jl 

|_£jxj i (JuJall s.i^J Lilajju-* Aia jl . (jj -L-kll jl .V-i 'ill i l^eaj-1 1 $ .ah », xj 

i—ijjiall jjjLij (j-a__^*xll (jjVSJi 4(Jjl*JI jx <J£ jjj pIjax JikU (jbll jjfclijll jC. pjj.l»xll 
Jbiljj . iiLxaVI £3jx CijAa. A-ljjJ^j ((Jc-lilll A^lxj rtLj -v AJ^ailj AljjJl 

AjjUxll * a^ll * •"' ^ j] Ajjjj-uaj Axjitli. Jil i Vj jII AjSjjISjx je. iJjlxjlaxil jli 

-Hxl * - ' Cjlxjln x]l pjjb ^axaJI Jxi lx ^val^xV Aj jjail 


..ajluaxll CllijlSLlI JlxxiuV Cjlij*^l (JrfiaSlj jjJall (J-iojI jUii.1 — 1 

. jlila-ill LJ lc. ^■a.i.’^j Aj jixJl Axj laxll <Jxlj£. jx Ajjxbx CjUjSjj ^jlc- ^yjixi — X 

. Ajjlmi jjS'ifl p^luaxil CjlijlSlI jlui.V ^jiiajxl! j_jxlxki^l jlxl&lj jjjjali — 

. LjLaj Alxxxiuxll AjjjxJI Axjliixll _|j ^ ■■'' — £ 

€ 

JSxij) AXA..|1 Jl*j lx | _j<al^x*y ajjlxoxll pi VlKil jx jjlS (JxC- AjujJa jlj ^Ic. JSJijj 

< / 

(JxjlII AJjjIa jl jJ_ij l obl i>> x jrbj) A c. aJLa. ^3 . Lxlxj A -fc xnlj ^lc. ^uaLk 

— « < ,» * 

A-xilixSI :a_u^I oUxJ! jx ^l£l jl jx up jl j£xj jsllj ‘ pAa » x Aj^uKj a J^uiJ 

jjxj j-iUxll (Jc-lLiJlj tJjlxJI ^ A,i% liaxll Axjlixll l jl£xl! jjx jU iujiVI Jcliill (jic- 

. ^uajxxii jluaxll 


: tS£ irf>"n -) 

jjal LjjjSjII (jA jlj£ (illiA . AxjjLlII ^ Axle- pjAlii AjjJiJl CibLaxli jljjJ (jl 

iua A_i£.ljj)il CjUt-Vix'j Ajiij ^^-x J_j3 l^J jj^J jl jSxJj 4(Jxxxll (ji Ajjii. CjbLuox 
0> e 
jjSj lj» nli .laJjjj ^yill puLjaxll CjUjISU AuLxillI L_ijlaj ^ . ^x^ll Jlujj (j^aljx'yl 

t » t 

iikj (jljjVI Ai»aLujJxSI jIaj 1 *^I jlxj Jjij CjLjxOX^kll t^x^kJI Ju«J lx (_waljxV a^Luox 



m CjluJi J>*V A_AjULAll 


klAa Ji'lj Cj'a (jLcillj (jljj^l jjka ja oAjJa.Ls 4 \s aka* CjLxa aj 3lliA jl 

^rLijj jli JLa. Ajl ^yLtJ ■ JajijJI £-a-aJI AjJ Lai 4-Aaj^iall CjljJlSH ja AjA-C. A_Aa 
L$kt ^j2 lg_a.taj] AIjLjV LjjjAo j j£jV A3 4<jj1a»JI AAajII (jfl Ajj-iaJl ClLLiaaSl 


, JalS Jaxall Ujljsl C Ip AjjXiJl CjlALAaall ; lAlliA AAJjkll ^3 4 ajaill T rk. ^lf- 


t t 

L>j Ykll jl Ijj-Sa i> Jjl kiM> Gutter & Littauer ja jlS 

A_Aaj^aail iAjLijISII Qua j^ulj .a.a-j (k ii-a ikLij (Ja».x3I ^3 Bacillus subtilis 

oAA jjla.» t > « ' A_uLia] s-Lakll j>a j jjujA ^ AAui Ai) AALiA-aJI lAjLajSfl ^^3 . jLaiil] 

t 

Pu- * L " ^ jj^^j ^a^JI Aaj L A-Ajliol 

* 

jit 4 -«jLLa Ajki 4 ojjSlall LjtiSall ja B-3 AJIiLa jl i HA£ <ia sey & Wilson 
'jj -1 i£l 11 oAA jl ijj Ail . jAiulj ,_£Aa (_y^- c - BjLailj Jajtall ^yS iAjbj_jl]| £a j-" A-XJ La 
I 4 I (jail jl (kiau Ijjjb L$i jSJj Ja»aI' jji Monilinia fructicola ^jakl jjl£ll .Luiu 

ja oj_aJl L^Lkll ^A>lj jl A^a.j AaIj . diLjjjDl jlau ^ jktll ^it Lgil ajALx) Ait j-Aib 

. ^ajaI a*j oLjjll jojaali jilfiil Aajlia ^^3 aJG t 3 B. subtilis LjjjSajII ja B-3 AJiyLuil 
saa 4 Iturin peptides Lgjl Aa_> AJitUJI oAa Ujjii Aikill ijlsll Jjx. Ait 

jl ajaxi IgJ (jtilj AAa iJJs jjA l^Jj CjLjkill AAa JilS jjA LAiIaIAsai" 

. jLotJ^l Ait Aj^wLluj^ ajliil 

<t t 

JiLo Aji\ 1 " il M .’^-v JJ4J LljXiixllj AjLjkdi jl AAj^A oA-JA-fc djl_a_jl lAjLiA 

jjc. ijAjk L^jaJ A/, verrucaria j Myrothecium roridum j Bacillus pumilus 

. (jjAjHI jLi i _ s ic- Penicillium digitatum jkill kuii 


f 

Pseudomonas putida ^ Aj"y_u jl N ^ A £ a_u»' Colyer & Mount j£a aHj 

Axj LaI (jjkll jAJtll (J^Ij-aIj AjkaaVI j-fl jrfkUaJl AjlijA ki al UAIaI - <-1 A A \i ^ q T I 

. AjUjaII -y A*j bjAiiiJI oAA LaAit El'Witlio Sj). LjjjVull jt >.jl noall j a ^l i 

<* »» f 

. L^ui^lA l Q •*»■ i/i t 4jj-LaJl OW^ ] 4 '■w Vi ^jj_C 

^3 Jaj-Lijl) ^AA iJj) * - LLt jl iV'u.iIl ^lj 1. 1 ill o-LA ^-Ic- I jl C>1 

. CjIjLlaaII <AOXoll AJvLuill ot^JaJ jj-b 



^ aJUs P. cepacia LjjjSJI jl \ 1AA Ad Janisiewicz & Roitman j£j liiliS 

e 

Pyrrol' &jLa UjjjSjII £>.ia ^_^aj * dh® «J^ c 5 ^ L* a-ajIaa 

aJjJI ^ /\ ^.v/;w//.y//w j Botrytis cinerea toUjiaiJl jl^o jUi ^jfcj nitrin 

c 

i Pyn'olnilrin ojUu Ai*U-«II (_£jia£j Ij ^UJI jLJ jjl dj aJj . J>a J -jc. JiLi jjj 

t 

. i_ 5 ^)Lii]l (ji-xllj (JqjVI •JfaJy » jp» Jldill i 1 j j' f- (jAafldij 4|»lc- -J£d 

(j* dlj_c. ii Phcnylpyroolc J sjL* <\a ajj_j!£ dUdd a*jjI jHaa liliil AiLdVli 
(jjj’VI jji_»]l dd aJ 1_*_3 dbl ..-I /> (_ 5 j_aj ^Jlj P- cepacia dljljj) 
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. £AaJI JJU tjJoi jaY <ajIL*11 (JaIj£. jjj« (_Ul*£ 

jLu <_£jju P. digitatum jlaUl^ A^L^Vl : A ^ij JjA^ 

JA»j fj .SjftU t A »jul (>Lly| uj^aII 4 ,* t* Cijji 

° t + , # 

.ft* JjljA. flfl <***1 JUL* A^yJ 


--— 

AjL^I AmaJ l 


>- 

‘VjiiJtA 

A 

0 ' * uJjJj) JA 

T * 

£ ' * + dMiJ lU-^ 


0 ^ • + ljJuLI QjAj 


Jl 4-C>Ojj-fi jUS CuL£ » ^lX» 

qCt jLkll ^Ua«j ^>Laj fJ Ax*La 1A ax*! QjjLJI (ji £■>*• t* 

'i■ * ijLa'lfl ^ 'i• - i '' J j .-11' Kudii rfi 

> • 

. p ^ «jtja. jjk. (j j . 'n- » 'il l <>» pU 

1^9 j*U jiW £» jA Ul J4fc» -t 

k_utll i (_>iajAAll jjjlSll CjUjSjj (jifi- jLi^aII (JjS (Ja ^^IiaII tJilajJI jjl tluj 
. (^j.Vvkli £ ^AA-Ji (_>alJ aIj (ji AjxlSil (_>ial>»VI i^a AjjiaJl ^ Ca^a Ijji 









LLltujl 


(j-o iJjVi l)■ -■» 6 " ( jk (Jj <<*» 1 llLj ^yjiayi all I.AA Jr£l ^ A_)jlj A_*jiI jA £-jO<ajJl lAA 0“_P A_sl 

t 

or. A^a o-UI CiUlill aILj j_Sj (jjJlj Trichoderma JaiJL Joa J (<-jL&1I 

* * 

^jC- aJjAa ALL CjLajLa cJliA <^<>11 A*J La o^LJ jla_a J Lai .^uLm! 1 jjjJa 

* 

Pichia guil- SjL^all a jj*-aJI o' Alu Wisniewski etaljZ a oil lifc 

* 

»aJu Aiau >a iBotrytis cinerea jLil £* A^jiiua £jji LaAic liertnondii 

LaAit. AoiLc.) o^aj jLaajJVI li* . (1 Jii) B. cinerea jLill OlijA ^ 

* * 
jl (ojJjJl Oa!)L> Jr. Jjjj ClllSj-a J] 0^*0^' jlSall CjliaA jl aJjaill L^Li (jiajiu 

. Jl—-aiVl Iaa lectin-type q/i j »>j v i j»LLlj .LJI A-alj t q- lag j i '* Air. 

t 

iic < Ljia~>jl B-l, 3 -glueanaSe ^yt Ajllfc iLlLyi.a* J j In'l tajjaikll o' lilljj AiLjaVL 

* 

AOaj^tJ! OUilSll o» J-Li! AjjLa. jAa. Jr. jl t p » J j£ll ,^ya A ftYut jjLo-a Jr. 1$ Axajj 

O^aj^ajall Jl^ll Jauaj a _)} » k]l ojj AjA-£ J >rt.lll JjjAjk Jj I.1A <_£AjJ ou, ikjjaijl 

* 

JJjj 'lj jil ,aJ jjj aali£ o' O^SJ H jLsJl AjLk jl,1.^j ajl an all a JJ- •*■!! j 

ajxaAll LLLi. Jljj La Air. . Ariail £jLk gJ liiMI Jr. ajxaJjl aLjJjj jjiall (AjliJl jl ~i >1 

d 0 A 

Aaia. jl-AaJ Jjj. (JlaA i!~l l-ajj i Ija a a LjJI Ja^u Alklj to* a 0' 4j “^ jlSJI CjljjA (jC- 

OjXall liLaLajJI o^ JLilLj . O 1 ^-^" jjo Air. JLa.^b LlA .B. cinerea J^l 

t 

(_$a! 1 (Jl > "Jl jt aJjLuia Oj^J o' -j'jj L' i " PjLujj] Ajijj ajuakll Aalki 

* «> * 

ajA a a ^>. nu (jl l_Oajl o^aj t Glucanase Jl ^jjl ^Lijl ol * AjLill <-Ja.il jIa a. J 
. Candida albicans £_« ^jAajj (Jja^j Iaaj AjaiJl Ua^JL Jr. Ijp^ill 

t * 

aj aJl LLLi Jaui A-JiJl ^jLi. ajj-LJI aAjAxll ClLp £.Jl o' LbA-^ Ja^jl Ail 

CjUjIUI A-Aa Lj. Jilil Antifungal opLa l 1 a! _AaJl tJJ-i Jli-u P. guilliermondii 

* 

ijLa JLilLj . ajj^ajJl (Jxj AjLjJa J JiAjj l^jl t Jr. Jaj IaAj a l l AaJ Lai A_Aa 
(_L»I_jjuS (jio^.1 jLa_k (J ‘S A Jl LP*j) Ajjiail A^ajlUl tQ. La *J1 aAA Aj ^ Jj ^jlll LLjlllI 
A^aAllallj ^jO>11 J \y* jLajtluil <£-j+a J l^jjAlja Jr iaAS AalajV (^AjjjaJl A^ajLLall J 

* / f 

Cal« j a; ojiJI pi "‘IVI Jr- L^JjAA-a Jr. .La1«j J J-aj tlOajl CjijAJLa]l Jr. 

. AjlaJI jIa^ 'Aj'jslj oa“>* - “" Jl^il 




,jk. Pichia guilliermondii % juajJI jL—lH j_m : fij Jli 

• ^ '| a <*~- 4 Botryiis cinerea jLil! 


g«^f JUu ^Jo\ yfi : J 

^>Vl£ajUli4>£* 


* * 

-■ 'll jjic. sjJlLjII ^ A ajl AaJ 1a (jJal jaV AjjI-JI AajUa.11 AaIjVI a-ljliJl (y& 

t 

»OA jA ^lill Akj . AjjLlill CiL'iIaII ^ jLu (jA Ajjjill AijJI UjXaj (jJI Ajlull t_ij jlaJb 

* 

. Ajjiail AajUaII Ja'jC Jal&j 7- £aaJI JUj ^>j£1 CjUIaC- sJtiA i ftjlaail 

I # 

ii Phyllosphere ^jjl! JIaaII J± Ajjj_aJI a-ajLLJI ^ Cu>a.I ^ill 

Aijjll Aiu ^ ^Lu iic. #jjjS ojjljj ^ylc. J juajJI L *Aj>jli ^Jl >.*iL<*i j 

CjIiV Ualb ALjaaII *J ---.H <Jj_j]| jV f)iaj . AjjLljll ‘ - <1 ^ ">*| »ll jjlC. Aj - U...U i~~il JlJ 

ijli ^jJLilljj t JLaJI L_ijjla jUjVb AIaJAaII tiiLj (jA 11 jj.»") Jjl AjjjjkJl A..jll lilt 

* a i / 

Jc-Uj Ajij^ aJjka ^La) Jjfc j»JJ jV VI<UaI jiiSl ^ a> 11 Au L» (jial jaI AajILo ^ ^j mtll l 








CiLliil \ja V 


lilljjJ jU iil]V£ . <J0S^I <LaJI Cjlljl£jlj Ain] I 4 JjLaJ) dlld]l £x 

* *■ • 

ujL^V ^ u-iil jj ■■■«'»" <xuiluiVl jj-xYi (j-» ^tjLLtll (_jc- aIj \ .i Ji t~il jCjilc i Ji 

M ■ 

. (Jl««jniVi (Jj> UI aouLuiI (jjij jl 

£■ 

A j.a.11 dllijlSJI (JlxadxJ ilc. Ji ,1. V VI (jx j.jjji ( ji jij^AxII ^Ladll (jx ^C-^l jjlc. 

* f 

Ajl Vj >a1l (ja jAS £-a-vjI AaJ lx (j^aljxl (jx jjJiSJ AjjL-Jl Aj*jUx!I ^ AloS^II 

A>j'li (jJLiia 4 Ajjl a jfll dii.1 u«]l JlxjduL (jjjS lx li] Ajjjiall oA^i jjjSJI r , La_l]l 
< * 
jjVI jA AjjLajSJI djllAixIl (Jl *aj ml l .uxj lx (jSLij t Jda-il AjjLxjSII dildiJxll Jlxxduil 

A^ajlixll JxljX. (jli <__iijjjtwi jA IaSj . AjjIaAII t'li Jc, ^VJl fLJI ,ja ivJl 

s 

0ij-li JlC- IgiiUj 4 AaC-II jjjll djliJijxll AjbjLaJI r JJxJl jl ^]auJl Ajlij (J Ic. (Jx«j AjjiaJI 
jl AjjxaJl Axjllxji dllxjLd] . ajxill (jx A‘i^«"i« 1I jl AjxlSJI AjL^jVI jjic- jAUl jjlc. 

: (J A dll \\a all aAA 4yU *s jbjj] dll jlx *J A t-3ijd-a QjS4 jl M)j 4 AjjIx_j£]1 

^plull ^-djl jji ^jj^Jl AiIaai] JjiiiJ bllbj 4 <*LiJI Ajjiill diLLuJI t oUJ^VI 

■IxJ jdj IjA jillj .AjjU^lIj Ajjj a] I A^ajlixll jjj j* aJI J ■'-* «j liliaA . Aj-ft-adj! 

. Aiyajilox AajiIjJ 

o^Ualt oUiUll «UUi SiUj: I 

U^odUUoUUat :1 

^ * >1' d«J L> fj^a\j-*\ A_<jl t * a jl >Vi nil dlbjjSiJl jLaJulwi! j-j ^jiaJ 

* « 

i^lc A j « J llftll IJjiljSAJI (j-4 O-il fl "l ttiVI 4 (jJjVI * ijfX \ j miLmiI tin> 1 

(jj I *-j j o y' jLaj ^jLaJI ^jx ajli^a a dllljl£ Jlx» "i.alj Jld jl : Ajjlill . AjX-ljjJI dlladixll 

* f 

JLij ijJU ^jlxuJ jl AJxJI jl . ^Urf-wJI jl (JaaaII 

(jx_da aJj-3kjxll A_*jLill A S j SaII a j -vll dllijl^II (JxlnW.'ill (jLa Jldlllj 4^-ulj 

AxjlLtll jjj Julji <1 1 ji«J Qjij A£-jxaxII Ajjliill (Jj■*" ^jisM jjlc. Aj*jVlall IIjjljjSAxll 

I 0 

alj-^Vi »- jjlc. Ijt j iin bjJLaj t Aj^jjJI <xjUx]1 q jSt ^lln'ull (_>otijdiVl jj 

r' ^ylc, AjajLsJI At iU11 dilxxAj ^^lc. d^jjkl t _ 5 dll lALajVU A i diLnl! AjjIj^JI 



>■■ 11^. 1 . a 4^ajli-al 4jjlaaJI CjIa A lall JLa-aJuil Aic. jj fc iiillj Cu.Vi ^jiJl (JiL/aII (ja . (jljjS/l 

t 

i—iA^JI Ciil£ (joll dill J-LC- Aj^jaa 4ajAA <jjw CilliLS dllA t(jiJia ^..Vijpa 

« « 

jjVLi UjjIj ^A*lj iClljjlill oAA AAa Jjualij Ajo.j ^AnJ dll Aj t 4jajlLJI ^ 

* * * * 
oAA aIa.C. 1 ^ AAlajJI j£- 4-1 j nuall ^a >11 Aiu La (jli_C.I t(_)ial^aVI sAA 4lLal (ja . A j i.all 

Al-lall (Jl a»'l ml AjlJ iRhizOpUS 4jjl j )jjl ‘ -“j (jMI jLfl'l (Jj_a till ] ' ■"'‘H 

Cjlj.:«n a *>11 ^jlc. iAlternaria citri Jioil\ cLliSj Botrytis cinereajh .ill 4-ajlia! Ouhi 

Colletotrichum gloe- dllLSj Penicillium sp <ajlial Ciilij jLill Aiiall JUniJ a*j 

Au CjltvliiJl jUi Jc, Altemaria tenuis j Phytophthora syringae j osporioides 

PenicUUum expan- j Gloeosporium spp. 4^jtLJ Benzimidazols JaL JL*juaJ 

. sum 


(Jxi^aLa-«!1 jLaJ ^jiaui ^ic. 4 j ■ \ iS-iti 4j_jj_aJI 4-«jliall UjAa i _ y lc- _)_al iJJa (illiA 

j g L i 4jli tl^jjj-aj (J±A l^piS 4_idjij]l Cl Lai Hail (Jj-uiCi Aic- 4jl (jj 1 11 ‘ fc *j t4£-jn a all 

« * * 
ClLCaaaJI jlai i—iaLaJj (J»aC. jjl A_aj Ailj . (Jaiii jj ^^ill dll (ja jASI (jit (jAalJal l^i lc - 

* 0 t * 

Lj>.u^>Il q\ Llajl ±jxj Xalj a J-uyu ^ <illj ijfA 0>^!1 ^ J-J-Sl <c, jm u (j s , i n 

t t 

(jL (jJj (_$aI IaAj t Clljj tia ->llj jl a All J L II I r- a La {J ^ aAlLi ,')^1 JjLaaailj 

, j i ~ i l iii.1 i> LxllL i " il '--. i' -vll »-jli.j ^lc. 4jlj^j^lall l* 


jjJl (_$Ajl (jl c^Lo? tjjijjll ^da*nall ^jlc. 4 jjIajJI jl 4jjlaj^ll ClIJAiiall (JaIaAJI (jl 

Monies & j>a <JS Ciiii Ail . ^k*JI (jic. a_xjsI_iH 4i_jiAll CiliilSLII CiU a >i ui jj,a»i 

(jl^jjl (j*a *ijjS1 jl 4jLadaiall L } v ^1 a^ALa lA^Aa.1 »■*!!^A jj| ^ 4Aw RoUSe 

4jJ(ac. aIj- 4-aL^I >^ • (jj^j(jiljlljj (j^J^Sjl Axaj J—I^i a (J IajCw I ^-A t LJ^Malili 

l-ii£jj ^ Cjljj^i liilA-a] (jij (_$Ajj lAA (jU i JLaJI ^ CiLiiLJ (_£jAaiJI ^-j-aixiill Lf lc. 

(_uaiaj (jLilkVl (jaxui (jij 4Ce»Aajll LjliiJI CjU a>*l ^ai-Ai (jA J-pO} CjUaAiII 

aAai ^ 4 jla (jJLiHij .Pseudomonas syringae L>uSill (jc. L-naCall (>a_>Jli 4jLa’VI 

dilAj ioAlCaall CiUSlSI j»l^L ^ 'J •*-.' ‘*lljA A ~'H (j-a*J iLjIaaII (j ^ aa l l qa t^aaJI Aaj 

. (_jj^JI iiiCajlj 4jjla_)]l 1 ojljuil )La-jj ^^A % Jl (jiA 1 


CjUiil i_ya\J*)l AJjoaJI 


(jc- a j -■ ajujxII j> ajlsUI cjI&aaiII (3* »aU^iVI oxbj nill ^ 

* 

*1 genotype Jl oUill jls Jjill 11 a ^xj U»j <CjLJI ^ jl l^xi ^Ij^ll (jjjL 

ubuuj jji oju_i£ Oli^Lkl dlliA jj£j *)U_aS . Ajiaj-»JI vjlijlSlI jjLSjj c-Uj ^ jjX 

( _ r lc. Pseudomonas syringae campestris pv. phaseoli A_^ajJI oXjxIII Ijj-u^H 

* 

a! jlijUlj* genotype J jl tdllSj AjLa^ll AajILJIj aLUII Ul^lill jjL 

4_Lui Bird jjx. x-J. xxLaJl oljil AjjSJll Akj iViil LjxjSkJI i~' 1« »y< ^±c-xi jjx 

t 

Multiple adversity resistance jkill i_ilu<»l ^ *■ j'<- - ^ilt ^Lxxll MA*! 

aJjjxJI cjUl^ll a»uI jjll j* <JS jxj CjtaLaiVI (MAR) 

ajjjjSIjjiII CiU^ >'ill jl. CiliVlj jjiajj»Sfl x^o Axlij a jL«j (jjllj Ciliill AialjJl 

oXjJkUl till) j>a j£\ axL^JI CjUjISII j<» xlxx^l jjit >i MAR y* aJ jjjLx]'l 
jJjj jl (j^« all (yk Phenotype J1 oli L»l. ajLla^U aLUII l. *1 in->VI j* 

aj J ■ jS-aj ^Jlj . ojjLall Ajjl 4j^ll xl^allj ^jSj^ll ^IaauJI AxiljX-jJa JaJu (IjSlxJI 

» t * 

JjjJ CilxlajVI oxlc.1 jl Ajjljjll XX.IjJll (JJ^la (jc. 1^x3 Jilx^ll (jiu CjlSLiill jl jA 

. £A»JI X*J l" ilaxxol AxauJall AjjxaJI AajIUI jjmtll DNA Jl 

Jla Ali mVt a J Wall OUIUI Jl»Jl :w 

, ji^5 < £&!-! 

t p * 

jl JjLui J£al c. ^ulill (jU £.1j_uj (aXLXaJl Cjljlill ^LxjU AjWxJl jjaVI y* 

0 P * * 

rcXolj JSJlj 'xxa.1 jL» ^Ulll qjSj jl jt> Surface fermentation j\ v_iL-a (_k«J jl <_xLo 

J^-''-"j a1x3X jx£ , j Ja tilliA .Cjlxill ^ytaMi xluaxll ^^ic- ojxLi dj )\ y ml u ut JSJ ^lc, 

« 

^LajV AjjijjpiiaJlj A « j all Cll i >«n.ll X_Ls ^jJI ‘(_$b > lUL*-JI jji 

l^iixlaj !*] jjjllj IxjjjSJJ J AxxxSblll aII ])JJa 3 . AxjJ Jl AajILJI 

* * * * 

lait Xa " yk ha .Jl jl jjj^jl (Jxl_U Resins jl Axxlij jl jl ■ — "'ll A lj <A ■ j Jail 

P * * 

jjl X -vj tillX . A jla »JI £-jljJI oXjLm |‘] j $Ll Ljjjlo vIxaj X-lix jl jS-aj c (jjj-«*uiVI 
11a jSlj t ajIaxJI CiUjJI yjk jj 1£ Lj j-ajj LaXic. xjlL j_jjxxSJl Glycocalyx 


Cj UI I i ya\ <4jlLJI 


jrLijt Jc. CiUjjSajJI sjJjL* jj]. A_c-jj-JI LjjJa J.) « .'u LiL_J i_4Sjj jl j£*j 
* * * * 

oLiUc jjlo3 j! Uiojl ^j^aj & jLaaII ^ <1^1^11 ^JljjUxJI CjLjSj-4 

Pseudomo- J ojL^JI Ljj3£j]I qa oVVLJI ji l MX Aim Lindow j£i .ul. (jjAaiil) 

aIjj Jc. 1 4 -u aTi jlc. -UajJL* djLiSij_« gjjj V i A_ilc. A_lu Jc A_Lm»lill nas syringae 
* * 

ji iailaJj jrhjVI t\ jJa jl .(jljjVl Jt Ajjli*Jl <-jjj]«ll A-iij <Nj-> I Aaul,ocu» 

* 

. Ajjj^JI AajIaaSI A_JUi sjljj JI jjjj jl j£*i oil «Via1I Cjlaji£JI Ajjfta, J JLjjj 


^UjI j l— 4 i iV' \^ \\% l"% ft i>tj Ai l A. a i*A j | J ^ I lljtijlSlI jA OJ-l l£ uLtfl £^1d 

r-Jui Jc. Ajjlj JaJU-ml) 4Aia*J 4_iJjj£j_« JaIjX. £&V i-4 U> jifil A-uV.'l j,wjl I."'1 -V V'-«1l 
J GjJ Gaaj Jl<u tijjjaJI i_*jlLJI J aLuLluiaII AajJiil CjLuISII jls JlilUj . CiljLill 

LjJjjSj £a AiLiljiA jj£j r’lilll jA AjjlS " j j ■ ^ Cllx^SJ 1 j > I j ~l 11 L-UaiJ 4 A-C.I\n->ll 
* 

^LuVl otliS j* iVi jj jl <. j > j . jjjmJl J A j In (jA ijA j-» jA Laj JIaa-LuVI 

ft 

. ^uilj lSjUu (jli»j Jc- jL*imVI J Jiij (jl JJ jliioVI jjac. J AiJllftjj 


J/jV) jjj Aj-uLui AUj LaojI (jA 4 Ai_jJi]l Aj_aJI OliSlSlI AjjJl^ Jc- <LsLa-«ll jl 

* 

#Lik AjjiaJl AajUaSI JaIjaI jj£j J l ixji 4 jjlau jllaj Jt AlA«imAll oiliaAll tliliSlSUI 

A 

* >« ~<'l (jl . Aim X— ) (jA JtmaJ (jl JiVi ><11 (jAj iJJ-4-i Aim (jfi. JijV (jj_am«ll J ALJa 
« 

0 juk > , CjI ^iIaII alj^kjt C II on (Jjlnj djV^yufc jjjll JLajlIjlJ 

cUijx. hi %il) lJjjL ^jk f+j* jj± j ^jij CjULLa£ 

• * 

Juu U AJLjj J Ajjj^ia (jji) VI (jiij 4 j -ymi’idl J yi A«_mVlj 4-il i >11 (jA AmtjLLall 
* » 

(JL-a t A-lie. Li jJlSt CiljulSlI 0 J 1 A JjLpaj j!j-a <iL^] ^ uKa) ^jLi (Jljk AjI . jJ-A-aJt 

till 7 - '>< ■»!' Jc. jjJjjSoaII JaLwill iJjj jl <a 1 jj-^l iljmt jl A-iaj a til ^la'l A t CjIjJ j-Amli 

^ * 

CjjJaj Jj^udJI jli iilil AiliaVU . ^La-i!lj Ijii A Ajl jJUJ 4 Ajjji a11 AaC-IjJII 

LJ (jjii (jl (jfijkij 4 JlaJI J CjLill u Jc. JaIjjJI sift (jLuaJlj jiiiiil (j u-w j di >j -^ . i 

. ^AftJI i*J La jjaj J 4*'lUjjla'i 


c # 

JJa jl jjij (J3. a£ jLj A^a-j (jA LaJ] Jiij jl ,Ajj>jll j JjiiJI jl 

(JaIjJ JlA 1 Caijll ^ ^jaS 4 jl ^ LX- j jUalyiVI 





t 0 

_u>_) jl Jia L»j ^<ijLyu£]l i'i'-i j'«U ^ L*£) A-ialyi-a J Ami-mi y I a_ajIL»!1 

* 

^yi LL j'& ^ * aJiLva^il aLlsaJI ao^Ji CiliilSll Qj£j (jl (J-‘-~ «j. yyjl JUj31j AjLu 

* 

^yj ALyL »1 a! ^ 1 < < i'iIaa 1 <iil AA A Jl 'l w all Cjjjjll y*i| lilljj aAtli Cjlj 

•cjL>Lillj bjJi£JI £j!> Oi>j 

* * * * * * * 

J-lt AjjUi ^yic- LulajJ j) LuL, jjjj (jl y£aj 4 yyi.1 ajLa yl jl £amJIj ayAjli l Ajliu 

f < * % 

Ait (_U*xS[ A > \ i i Cllj y j£j / ~- 'll ■•-- .11 Ijj jVyill yJa*J yl Aaj Ail . AjjAail A_ajLLJI 

« * 

<aj11la »pLaS jjjIj aJ jjJ ^4 .ill j! Aa.j aLSj i^A a &lb »j aijl c aju IgJLutAul 

LyAiSill £-a ^4-iil (JajLLuiI (ji (jAlli yi*ll AAa BtlClllllS Sllbtilis LjjjSJI 

0 

. aAjiaJ Ia$Aa J£ jl yilalia A 


yk-» ,jJJ ajjjI£ '/. X AjUal yi Ml • aa*a McLaughlin et aljZi ail 

« 

^yi ^iA^H aju yiatyal <aj11a! P. guilliennondii sjaaAJI ojaL» (J SJui Ajjj iayj*kll 

4 _y3 A > j U.II aAA JJLa ^y It Jj .Q ill A.aj'iUI ajj a >11 A j a£ yialii-il i ij.nj IaAj i^LLill 

• 0 

^yit 11 j ifi i ajj^Aall aj j a ill Jl a m j ml yl A_a.j t yj-aJ A_iijLaj jj lilliS . A_ajL_La]'| 

yyUall AaIaII ya / M AjUial AAc. AjjoaJl A^ajlLtll Jaluj ajAiS a^Lj yjJal i" llJi~<a a.v li 

* 

^ylc. aj ia aJI JLmJLuI Ait AjjAaJI a_a jlLall a«.li£ l i'ujI aAA . Thiabendazole 

0 

■ jAA-yll Aju La yialyal <aj11a] ynS yjLaj jliaj 


Manipulation of Microenvironment (aiijAII) AmJI yj : T 

jAtAill yjyla yt i AjjoaJl A^ajUall Jal^jt a«.li£ ajLjj ^ Jai] ^yill Jj j yj 

0 0 

<Jjiaylt ( ajtyajl ya !^LS yl Aa^aII aAA < J^-uU Laaj . aj l'.i 4.4 AygJt i Ala_l-> all AJLull ^ 
aAjLJI LJOyUI yli . yJkail Jj'dt Ajyfruj l^J ^Laaill ,yLcU t yjlill u_u£.jjjlj 

f 

Shelf life lSj l)j^ ^.11 

jli IjUaI • A CA >31*11 A\^aa dXa 

(JamJ (AoLlI^aII Alull (Jiklxill Cl& t JjjjaJI A^ajU-*!! ^ i yStA 

0 0 0 
ji a jyl j~iA. 1 aAjli ajLVaall iIiLmISII J j i»*lj yl y^<u yAll tyjla j^ll Jauiyll jl AjAxill 

. Aotljyll ("J %Vlall ^yLaui ^ylt aAbj 


o 


CiLill 4 -ajILJI 


*■ % s 

(jjl VI Olliill jl 4 (jj.ln'JI ■'^ Jl OilXtall LiLol jli 4 iLlw jl j lal 

Lulxill OiiumAlill (jli til i ll . 4iiJ.ill Oiliillll 4 jaJxuJI oLaaJII J IjOS jOu (jl jlaj 

t « 

Fokkema et xvj ^lius. jljjVI Jc- L>,iall solioall oljjUll ^■* .Vi l$jl Ouj ja 
* * 

(jljjl Jx. (Jljj Laxix Cryptococcus 4 Sporobolomyces jjL*_»Jt jl > ^ ^ T Lo < 3 / 

LLanJuiall aj Ja.-JI jl^C-l J Xjj 4 aj jaA (j-alkXa A l ' , 1 j l T £A Ajiljia j^ai]l 

» 

Objllll Olaa -tti Lai .-laAJ alall £A jjLaXjl * J * Ja O-IaiI jill JjjOiljl *_a LijlialL 

(jojaJl <~-LL& jLSj 4 LIxj 1I J <'.u>i i ^jl Septoria j Cochliobolus Jia LoajAall 

i * / 

Tricho- LkJjj Botrytis cinerea jkall iaJlTl jl Aa j . Jj VI JaIjaII J Lljlnl 

* * 

Jj Oil jail (ja»U Uia L-kOal laAifi. jjll jll 4 <LaaiX«l\ i_U*ll XaSlit Jt 4 derma Spp. 

fjx^ rv, C-'u-^j jljj (j 1 ia» TV Jc. OjjaI ajjjl JjLxjl lilllA . jbViall jjllll ^lil 

L-j L-Asparagine IjJil al >inall jillll jaj ^ >«a'i jll Oililjail jl x*J alljjjjl 

* 

. jjjVI jiall LjjJaII La.jllall («-a ilj pfoline 
4A^jlxall Jc. AjjXLaj J Lin all jillll Ol*a. >1 Lsll Jc. Laa jjjjV jlxill L_uSijJI 

% «l I * 

Lajliall Jaj J jjjlj Ollj jjl3 jll ^jljjt n.all jjljj Jt laajl jjjj jl jlaj lajlj 

* t 

. 4j1aJ| jIaa Olajjil jl Lj_iaJI OiLLaaII jaJlj AalajVI oAA . ^a^ll Jaj lal LjjjiJl 

!»j ^ajjXjj ^lleaj <13 •»- j ecLiiJ! AoaJI OlsJlfll Loailjj Lj-iall obLv-iali alu jl 

«.li) J La^_a jjSj jl jSaa jjljSlIj j^jjXu]! jjSjjj Jli jl . J*ajl pi (jbj^J 

K 

. LjJaII Laliall ^Lfcil <Lu(LiI (jA (Jl OlLSjail jljsjj 

* t 

Botrytis cinerea ja JS1 sjLaall ojjaill Llij ^•’XaVI ^ianj jl x^j <iil jl 

l T jiljij ^jjaJlllI XjjlS jl Xa-jj 4 <c- jA_a»aII jliall jlaj Penicillium expansum j 

» * 

jjiS Xla L>^ll LajlLall LLaaiuil jaiill jij ejjjall ^^LaVI Jaajl jA 

. AXajaall OilajHI ja 


*■ * a 1 

^■jlaaill (_jic Ljj_aJI Lajliall j»» iTl jl jlu 4 LjjX«aaJI jlj-all ja»J jl Liajl Xa.j 

A A 

#jlj J xj^Laj 4(_,jbj-JI Jj-ill jljjl J& Chitin Jl Lilxal jl . LxLill LJljJl 

Oji LJa_*ii aAA jlj 4 Bacillus CereUS LjlllJl ja jmJll Lila-all LjjXillll (XlLaj-ill 


OLilli 4 -ajIv*)I 


Cercospora arachid- jj^fujSjiJI jljjVl ^iill SjSaaII AjLa'yi ^ jaa£ joii. Jl 
Vegetable oils ^IjJl jaA_jj hydrolyzed ctellulose «jLa CiIaaJlJ lilllS ticola 
J ijy *i VI £jal*aII jlLJ Chaetomium globosum LU*j j jLaill jj-^V 

Carboxy methyl iiLaL ^UaII jaljA^ 4_yjjJI 4 -ajUaII jj,« V jioj l*U 1£ .^liill 

. Trichodemia harzianum jLaxaII jjl£ll £a cellulose 

d<iUall oUUJI b yLx« -r 

jA t >U AijjJa ^jl ^ ^ A £ <iu> Baker & Cook 

<joIc- dAc-ljLS jj jill . Ja&3 ^joJj d jU^xJl ^ja AjAtL ^ja a JLmlLuJ 

** i 

>. I>J laj1% a]I 11a JIa jl .Liljj ja£I j jfij ‘ AjLulall ^jS 4isl_^Loll Ujll s Jl j* jl 

* t 

, <UhsIa 1 « llinulj aLaI^Aa OLijlS b j'*»■ » j j£Ij jjl 

I A 

jj5La <Jaaj LaJuc- 4 oAjAT- ajljS jLxJ jl jfL«j 4 AaJ j jLuaj» jjl£ jA I (JLa* uJ jj 

(_Jlaj jl j^AJ t-ljj^yi IaA . Ajj t..>11 A-4jLLJI ^jSajISaa J Lc.^H <i*3ill CjLajISII ■Ljl-t. a 

AjjjaJl 4 _ajIIa1I (JaLc- JjJ j a <Ac- ^sljll LaaaaII J C. 4_jii_i]l jj jl£II <Lydji 

* 

. lilllj fjL jl jajull jjlSil 4j«iaJ lilliA dul£ Ijj (iijL»ll 

^ . -1^ * * 

^LU> 4ajIaa J MLi jj£j*y .12 Ll^Ij jLaxa JL£ jl < jLifi-VI jA»J li.jJ jl 4 Utj 

AJ__jLaS) CjI 1 j )a'I JIajCLJ .lAC- j' - ■ 1 -vlj tJj <«-| -> A Jfc A A j aII 4.,‘^JuAaII Cj Uj1£]I 

jA jAul JLuLLuiI 4 '-vj jJiV) jjJc. iLiil£ jj£jV -ii Aa.lj]| ia ull jli tULc. < aajLaaSJI 

* 

11a . OLjjllI jLaj ^A->ll Ajo La ^JdlI j-aI <ajLL> 1 jjAiljAfij jjA^JLA AjjLilt CjIjaaaII 
jax- Awa <ajIL« ^ U.lN 1 objjlll ^ ^jjjJI ji*]l iAd <llxill AjjLill CaIaaaaII jl 4 .-ia^aj 
^jUj (_jUI ^jLill iij jaII j].^ a.> lt ajli ujLjjllI jjl c. Iaa jjL% ‘u^ijJyU 

t 

ailjja aII oIajI£ 1I jjlfc L< *“ L #jSill -(j-iill (jjijtll jjit jjjlj ^1 (jaj! i(j*ajJylj cJ^ 

A 

Acremotiium jAilAdAll jAjjISl! j-» LjI^aII jl a^j Aii . <jj \ all -l» jLLJI <lLlall 

t 

^ ^ajJI A 10 La ^IjaI AAa <!L» 3 j aL»Ui <a jlLo ^L.'. Pseudomonas spp. j i>revc 

< 

jAail <>-ujll jjSj Botrytis cinerea j Penicillium expansum j c. ^j_lAu 1I rUjll 

. 4 -JAaj Ia^AA JS JLoaluil jA 


CjUII 


: LjjJaII LijlLdl JaIjC. Jala. iic- Ljjlfcljj* i '*j JLlL a^£~ tilliA 

. aiia (Jaalumll jilSJl LL Vl*j J£ jjil) ji —A 

* * 

. Jula) [') V j jKJI ji jAli ^k ci^ui ^ fl' j Vi — ^ 

. LjbuSj! CjI^U ^_jtL»j Aiha.all Ajinil i—kjjialt Casj UjIj j^uLli Jaijla.all jj £j jl —V 

Genetic Manipulation 

* . - * * 

^3*4A) 4jl ^)S-AJ 4 (JjIjlSI CjLlJI <AjljjJI Cj^)LkljLl3i ^jl Jj £yk <jl A-4 

Jj-ilj <a*^L* _Ji£l j>£j o' U^*? ‘ aLlnall jji£]l jji Cj^Lkljail jl Vj tG^jjkii \* jHaH 

i “LijIjjII Cili^-LiVi jl III?- I—ij^Jtall {jjk . Lj_LaJI LajILJI (J k Ajj^i jj.-> - L±*jij 

j>4 A_J1_C. a |Jii rt-ixj CjI')L.>1 ! . ajLua-Ji LLjjJI CllljLJI ClV^Lu joj »jjS < jj£j 

* 4 * 
jl jl j Ii.1 JjjL jc. fj« » ~ ■■■"> jl jSLi tSjl^joali 4-Ljlill CiLjLLI t<jJL*_i]l jl (juiLnll 

aiAX ulLd J° ~*-J ji Ulx; jpill jjjJI . DNA Jl jjj jLkjVI ojki La.j] jj&j 

*■ ( S 

: AjjVI Ciliurall jjlSll (jj jijj ji Ji.il ji LJlaj JjliaJl CjLj&I 

. ^UVI (JUi C lL^J a JLaiuil ( jlc- aj^Loll — ^ 

. jIi'oaII jjlSIl (jill Ailiuli OjLSJaII JLaiuil ^ c. ajiLJI — T 

.CjUVI Cilin* JaaIi —T 

. jJijJl L-ij_Ja CiaJ Jllail jLaiJ — £ 

jjjjjilLJl .OiU j jyl (AjjdaJl Clibl.^aAii JL* ijlialJl (j3 li!ijliu ^yill CjLSjaII a Li — 0 

* 

. jjjjjiiLjJl <LLOla Cibjj jl» jl 

« 

.J a^a-uJqjJI Jji ^«J,Vi Papavizas & Lewis ^4 aUUi j- jAS JaaIu] iaJ 

* » 
aJa-». Trichoderma ^Ijjl j-« CjYjx. Jj., < oaJ] biijj jliki CjLLx. tjjciil 

iiU A . Ljili fjS 4i*LIl (_jjaij*Vl La < LjjaII LtjLLall Ajjl^ki aaLjj i Cjl.lj ull 

jt ^liill (J Ic. Botrytis cinerea _>Liil LjjaII L*jlixll juidi ^li Tronsmo jJUl jli 

ojlj-i. (jk. jAill jjk ajjli < Trichoderma jkiit j- CiVj-c. jUii.1 JjjL 


CjUiII (j-a^ jaY <Jj4aA\ <a jlLJl ^^^^ — 

AjLuaVI i\'i Vi 1 «i ~nr. 4j_iAjdll dij siaLw j^Li AjjjJI aij1j_ail Jll2 JjLuj lg„i..,oj 

(_yi (Jok-IlO ^ylll 4 aJ Ida oil <LLajll dilijlSJI ^jlc. Ij-* J »Lo j£oj dlaljA.Vl dllj jlo , SjJjVI 

« 

. ( *oa]I do La joV AjjiaJl <ojlioll 

Cidj j^di dil ij >11 jajj (_jA DNA Jl ftlj-aki (jjj ^L^iVI ajLcj , \ > L jl 
j£-o tilldS . Al ±£ill AjjJI dilillSlI Ijlaaj ^ji j 4-maul ‘" ll.-,^ adll £jla j^ 4-*lL 

jlJi] ajbj (jlj till j jjjj ; 4(jjS>ill jjl£ll ^jl^tno ^ Jjjj (jdll dlUiaJI ^ -^-.*'1 

(jit L-ljLaill jjS 1jm£ LJU>a.l J3 4-ulJjll dlMaldill jl .ClLojiVI ji A-jJaJI imljlda^l 

* 

. dlbjiaiL <Jml1j Ajldlll (JljjV jjAj il^l^j dllulj Ijij j'^'ll 

tS >>i Aa^Uu i3 jh*i la^Ull : II 

Integrating Biocontrol With Other Control Strategies 


Jjii < i-*U^"'..i Jl |4£jjollJ wl*' JI jo IgJIiijlj 4a»jUall dilj^jdadllj jfljl ^lij] jl 

j A JdX- jjlc- ,!i«1 .«„! t(_)dj-all 4_oj j_oll 4-ojLLoll jLj ^JLilLj 4j_aJI jo <LulLi ^ 

c 

Aj^)i^fcll ul>iAj 1*11 U_jLaX- AJL^ ^3 » lLiIx^VI f^jA ALU! dJL& A *.1 

* 

J] iiL^VL A ^3 J <j!£aj Aj-*aVI 4<XcAl^jl 


4U jWI Ol. IJjil^J|: 1 

£■ 

4 j V toll Jajj-illj 4j_filIjjll djUlj^VI £-0 ajtdaoll ObjlSlI jiljdl j » £j jl j£uO 

* 

. £Oa 1I do I^JLuludV AjjOaJI Aojlioll jo Ij£- i a.t<~j «^j ^ .* *' ^3 4 _jaAI 4 Ajjlaall jjljillj 
# « 
dllduolL ajjllA Jic- AjjjaJI <ojlioj| L ^3 iia*luio!l ajldioll dlljjt£]| jjSj jl jooLJI jo 
* % * 
ado jlj 4 \A .illj 1 j Ll*"' dLJ Joa.ilO jlj 4 |^o >11 d<u jl Jj 3 aljoa^ Ajjl oj^ll 

La£ . jjj_k5.il JlAd. j ) •> oil <]^la_)ll 4 a^^uAiijo alo^ *■ a ° — j <Ljia 

jLdcVI jjau l^jJl jjdu jl UO 4 jldaoll jjisil AJdJI Jido jl jli iLLui jSj 


CjUII 


Ba- LjjajSJI (j a B-3 jjl£llj <JjU]| ^ I a*'A aj diljjliLill dua. jA 

a t 

<»aljJL» L$-il ia.j tCiLjjllI ^ jjAill ji*il Ado aLoa jjjb Cilj cillus subtilis 
. iAjljJI i'i j-aAil ojlj^j (lWJL^L^ j*^ jljjlS 

jl.i_La.VI A-Jj-aJ ^«uul ) <j_c.Liuall AjjJaill Cj1aj_ia11j bA lain a! 1 dilijjfuAil jjj jl 

. AjJ Jatll <■*ll 1AA <11 j_* *.'■"»■> '■»" Cjljj "' t u all £a j-JLj a1_Aoa 11 jjl£ll (Jl_A_iaJ_a<jV 

US-7 aIX- Pichia guilliemiondii JaL^I 'ajbaJkll l^ji Ja*lJ ^1 bAjIjII t_jjUjJI 
AjaUJ (TBZ) Jjjliijlu J^jiaill ,b j<ll £-* aA/b ba Cul£ BJ.ba-kll jlj a C lljdvalbll jLuj ^C- 
aIaLbaII aIajlIjaa]) t flail ^jLuball (_gjJ aj.aH ^ 1 ] jLull (Jlall (jJaii) L$J iJ j^ayA II AjaSJI ' , ^ 

. J-IS11 Ja*a1I ^ TBZ jA UijM' 


iu^A^l aU^UUH d^° ‘ L r* 

* 

. £ajJ1 Aju La ^jjal^al A»»_nj AjjliJI (JaxAjuJ AjjISjII dlla-lj^VI jA AA^- lilllA 

duAOa. adU^VI aA-A (jAa»J lAjAtail Aj^Jajli CjIaj j <11 JjAl-l£ pLa» baj d)Ulj_i.V! bAA 

A ~ 0 

^jjJl Abiliajt I—4j__)lail 1 UmiJ |iLo-UiVl aJI AAJil j£]_j aaAA Aba 1—ijjxA ^bV1 joxillj IaJaU 

t A 

. £la_»J! Axj Lai aJaju!miaII A_ij}aa]l dll 1 j ball jA aJa .1 JlaII jljdoVl jl JJ /nil (Jillj a.. 'lln i 

A A 

i ajlj_aJli aIaL x aII a j_U- di a dibLadl jA t j-a-S jl LaAo».jJ (Ja*ALahJ jl jiaj jbll ^ >LIl 

A 

General dlLd jaj ALaLajall a ^jlil^)ll a Aj ^ 1111*1 ill t s > 3 AjluiVL Ab-bba^ll <-ajlLall 

i~»l ■*■ Aiaallj i »1 ■aUU t">l jj j»lLc- JSdj (_!■» « ' jj^ll Regarded as safe (GRAS) 

^V'~l AjjbaJI A_ajlUl i^a\jG. £-a l^JLaabuil ^ j jail uAA . dlljlbill /ja A fill ^11 A j «j llnll 

* * . * 

. (jAal^jxVl Ada Ajjlaba jl ALa^a CjI l^yjL 

0 A A * 

(Jjjaij A»J Ijji jl (Jj 3 aA^ljjj LaAjc- aJLlS yjSj (jl (j^O #aLlaa 1I diljjjSaball jl ^a 
^.jUj jl Ja_1aa 1I J-J-& j-» Ajl VI a4-Jj.ljijll i'll > Vul) ^jinaai ^jJc. A_iA»j-<a-all diliilill 

l * 

AlaajiljJ (jla jju jl j^-»j Aj^aaJI A_ajLLali ^ L, Aa a>ill |AA . AjjIaajVI jl Ajjilill diLLadVl 

f A 

Ljll a Jjl I 4 J (J«a1 ojIjjJIj AjaLvall jj . bllLadlall AaV-a ^Uaj jxda (_ 5 >il A-ajli-a 

j jb.« a ^lf. #jlj^il (JLaxiaail jlj l5^ CS^J 4 dl lillSl A Jau il ll _jA 1a£ 

* 

^ll l 4t ^ \\\ (JjiS ^)Ja AJjJaII 4j liiuall ^ ^ j ^ ? U <11 

A __ 

l" \1 -v 'Viartl l ^jJb^a ^jli U!iUJl 4Aii o ji o^^uil k jIaJ A5 





& 0 & 

jLua^all jjjlSIl (jl Luajl '_)«* ■»■ »" i \A l *Jj J■»■ 'I LajtLJI (J-aLc. (JIoLLujI ;_ld <JJ.|_jjll 

* 0 

. LjJaII LajliLJI (Jdlcj (_£ji.V1 <—llijlSJI jjUJ Aaijiall <mf>U«all fclilAV IjlaJ <LaC. ajjlj 

. t$jjl jLa* 11 (jjl^ll AiUaj Jj 3 Ajjjll -j««~ Xi£- ■*' ’'-j Lai (JjLax elj^VI Ijui 


0 * * 

j*-» Lj_^aJ ^jjjLa jjC. 4 Luajl jjiu *> j (jl (jlLaJ LjjJ -all LajlLJI (JXa-« (jli 4 J i].\ < > * 

L^jLLail i^LiuuVI t a Lull 4 K \ ,u v l< 1 i : JL*^ (JlLaJI LujLLa jjjj ^jjJI jjLll 

* 

ujllLuaVI JaLLj Lj^J-a. (j“*■ * jjl (jlLu LajLLall a Li (J?,* ^A_ulj^ll 4_uAi^JI tAuaLLuuall 

. Jil>Vi all (jalSJI jj£. Jl,o->Vl jjC. ,\jaj qjSj AjLslIaII A><aiVl jjj 


L A~i (Ljunkll LuLull i .'.)',.>Vull jl GRAS uLilf^ _y*} illbjlntll a^l i'nall jlj-dl 

% 0 t 0 

^ n i <-a jlUl yc. jJawAwiJ jl LVijt (jiaJ 4 4jJ*a^a-JI CjliSl£]l bjUl^l 

* 

. a ^l-‘— -»tl i*>h‘Kll j_Jjj jyo - j a. j U ^uuu ^ 4 i Jfaa Aj^o^ajJI CjluLlI (J*_aj l^jl 

* 

t A^c-ljjJI oLuijJI jjlc. (JjLinuJI jji l^JLuoJ jLaj tJ iII LajoLII 4il£.YI (jli 

f f 

Jalj-c. ■> imI jl jj (J*3 la) 1 3,1 (Julia (jj» (Juai^uuJl (jjlSlI (j j , «') /lj *a ) ^w» ««->3 (jl uULaU 

t 

Lu^ u'j IgilLiJ A_u*j_iiall LjjjLlI jijjj Cj'bAjuolL LaJJjjJ (jujL (jC* LjXaJI Lajliall 

. jjjaJ VI lili^lumlLj ajLo JJC- 


Ut jLa»lj S j^jaT CjLa-Cj Xa^UIl J^l : Jt 

y^l Jju U ja I j-»i X«jULa 

Large - Scale Production and Testing of Biological Control 
Agents For Postharvest Diseases 

•Xai_ 


ClL J jail (jjjj l a.Vic- (_g-UJ (jl (j^U t(JiA 11-lVlj LjLuJI (juu J-uLA (illjA 

Jpaa'l ui LajL ^^ill _1L-.11 Cilj^l (j] . LjLaJiil ^-LuajVI (ji ^laulL 1 ^la C. Cjli^U A_u_jjSj-«] I 

* ^ 

L** ll >1 A ^ lA ^ A i*a 1 ^ I ^LjVI ciil jLr . ^1 (jLLI o-« aljiil lLLaII 

< » — 

(ja j»laJl (Ja-aVI (j* laiuj (CjU^U L JU-LI OljLllall ^rLj] Ajlaal ^\\ a'll I CjL_>^] (jl ALaia all 




% n * 

dllbl£]l 4_joLij ol_l»Jl dlUuiLlI 4 J dlL»_ll o-lC-li Jjlc. IjUJ »'-» -«■ , oLlaJI ~'r- 

. <j ^jij ill (Ja«2I i_jx *j Aiia.iil 

t oLLiH jA (jIjVI jaII ^ JljuV (JaIjaV AjjjaJl AajUaII jP-jjjajA jl 

4> 0 

. jl i_U_1a-ul* 1 jLk (Jjljj o j£s 1 j ^ r (Jaaijj jl jLu ^jiJI I ’> <- Allis CiLajIiua lilljA 

* ^ 1^4 * * 

l 3 * ^ <jt 4j>j UjLLJI <J*Lc. ^jLaJill «. aACill 4_JjVl cj^ill 

. AjIajlaII dlUjil <_ylc. A-j'ljA A \\* a jjjLa j «.l_&ll ^ •— ■*" jjlfill AJajJjj 

* 

Ajldill (_ji jjib 4 { *jo_aJl ±mj La (_j*a\ jj»l 4 _ajI_Aa] AjjojJil Ajjla&Il i ~ il\ \ ijl jj j U. j| 

AAajJI jji ojL-o^JI dlbjl£II Ajjloi .lidtj JjIsj Lf lc- idlaj diLiljjaVI j_y mj jc. lajb 

a_aj 1_LJI ^yi oi »'r-i all ClUillS! oik a_JU_s jA .liljJl x*j . (jj»l«JI * *»*- * 11 ^ s aJ ^ 3 -»a1I 

* 

likj 1i i nlinll ^jLjOA jSLal ( _ f lc jllaJj ^lij] t'*lljlA«J l^jli t Ajjjjbl 

b 'Y >u a jjSLi i—jtwjSyi lik (Jio ( ji JUIIj .1i^n>,ll J jb'i.J jl . JbJIj jA Ijii ‘ jUaJJ 

* * * * 

ij y* AjjLajSII Ajjlaill dlt-lAI-nIi - (jl jJk ^aAVIj (jJjVI ‘ (j,'"'-* j •* jJilati ( jlc. i ^«~ir-.l 

diV^luj J^ia ls ^ : Ajjllll lii i AoijJj AjjL ^Li^V ^ j AaLuJ 

« 

oik Opl_i_£ JLi Jbibj t dll 1J j«ll oik £Jk * « jSl 4 jl A_XjLi_4 AddJ_44li dlUjl^jl (j4 
dijli ojbj (jJI (j-ijj tikj t JUddVl <Ji*-4 Jl Laa 4 Aj»jLL*! 1 ^ dibjLAjSlI 

. j}i\ ALiill J\ lyt liAj ejilSill ojbjj AiJl 

A ( f 

A_aijUjiII Adu jl laj-"k 4 jdail (JIaj L^jl jXU i >11 AaJ La AAjj (jli till j J jlc. o^bj 

Xu J La A_Ljj ^yi . A jla -^'1 >_diaj o^jLu (jj^J ^yil A \ j ill cilLS jpi t Ajj J vJI 

La AJLj (jli Aib^aVb . Ajjijllj ojIjaJI (_yi "'ll (j^AAll (jA (jjSb La blL& (^A->ll 
* * 

4_i_i.ji.ijl 4 ^aisdall jjjLJI (jc. aLaSIa EcologiCtil islcUld AjX-i'ln-i ^Jk Xu 
a^ j ill ^yi aLlIaII oaUaaII dibjl£jl JUaIaiI >_wUj v_iijjljl oik (J1 a . a jjo.)1»11 ajj^jS^aII 

. Aj^iaJl Aa_jUa11 

:»jL-^ail CtUjj nCjll -\ 

0 ^ * 

(jjjJa (jC- (jiLi_4J tbjldi AjjxaJl AajUaII <JaIjC. jj* (JaIc- t \ (_yi JjVl ojbill 

(jA (J£ (JujJ Xi] . AjIaJLaII dlUjil (JuLuii (jlc A\l« A JJjLaa! 1 » vVl Jlldail jjlill Of.lii 




oliill (jia lj*V AjjaaJI <ukjlL4l 


AiaJI CiUjISII JUsiuiV jjjijL. jjiuiUI jxJjal i Aju Wilson & Wisniewski 

A 

CjUjI£II j»« Aj -vU.ull i.*jUo ^l]l ajLj jjjjla jc- I jA i coLAmII AjjaAi'l 

* 

(J^La. ji >a Vi I £i*j A-«jli-« ^3 Ajjj (jl jiaxll (j* ajLloJI A_Ll_aAJl Aj_aJI 

£jJa1I a4Ij-» ^ tjfcliua ji j^A- Cjlijl£]l jl jA (jjllill £-1jjiiVI . jjj-kjll 

A 

Ajjj jl 1 j'l5> a\ An ««]1 Cl^LklAill (JAU jjjJa jX- i Ajj a all i+*U3» 

. AxlXwall ^ilc- ,_j3 C ljiVl lAA . ^o^dl ^UftjLL* L_UuL)j 

oUlkul l $ l-jjx-^ a]t jt V) t ojjJlS jLxauJl <jjl£U jojL**]I (jl 

IjjA AgclX^I 


. Ajjljj AjJlc. AjUi — T 

. (jJjjij sLlx l iinj AxuSLcall AjinJl ClaJ Aia. plilll ^ic- ajAAjJI — X 

<£ljill (yk A all a L-flli^al ulC' A^!oC jUjI^II <j** £*Jj XXa VUj (j^U (jl — t 

• ^LkAaJlj 

jlj-JI) Cil ,a,j $ all j-* jA-jll A j >,«» ->j A_1 _jj ^jlc. tj *\U A4 m CjLiUal 4 lj j jSj jl — 3 

. (ajAaoJI 

. j^^kall ai4 jil AjU) AjlUill Gjlii jj£j jl — *1 

t < « 

. jluijyU ljlj*la»l UWJ jjIxaII Aj^jIj Cjl>~U< j^U V —V 

. AxdLill Ajjiaill CiIjumU A>»j1L» AjVVLj j_j£i ji — A 


ujU-nJI 1 $j lUL*j jjjll <_£>xVI AjjUjjjllj Axl jaj^ll Ci!i5L»LiuJI Lialji* jjjSj jl — ^ 

. £auJIj bjIjaIL aUUJI ijia Ajxljjll 

jiSI jls JU. Aji tf l c-j tjjl^va a AC- qa ajL^all Aaj3aII CjUjI^II jjic. (Jj^taJl ji*J 

A A 

jl jLjil £j]omi jl AJjjll !jj^ j£a<* (jA ijLaC VI jJC- (_j3 j^S t5^l jjL^JI 

A 

jjlSU (3^3 Jj (jja jl ua! liiliA j_ji (jSI • I jUt ^ jl jj ^jill (_$j-kVl AjxI jjll Ljl 

Spurr & Ax.jiil L» Iaaj < a , il l jjSlI (Silver bullet) L* ^Lj] ^ -^j jLauJl 

A A 

jrliiVI Cjl jlaf- jjA tAjjL^ill (jjaljc-VI ^Lajllj aj.j j«JI (Jj»Ij*1I _>jSI j-». Knudsen 



CjL illi I jA^i 


J <Su> Jutsum^Sj iil .jLaJll jjISjII AoLiJI ajiiJI ^\^l jj><» 

(Jj) . dlUYI 4_ajUJ 1 j -1 al ( ji Ajj j -Jl A-ajliJI (JaIjX- (JlAjI Jji LjJ IjjJ <t r -,1 \, ^.U 

(J^-uil l^jV tilljj idlljLill cdli !^U j»J 4 LjJjjSjII ^yic. (jjLdJljJjSll ^lai/kYI 

J 6 a-ll^) . j)Yl ajijia jjA (jill Ajcldall dilfr jjmJI ^ ajja£ < C)Ua£ £ LiY ^liadiYI 
■ * 

(_jaj ^.bl *• J j ^-Yl dllIj’uJI l ji 4-JI (_Laj i3 (_jiJI ^diljll f \S ill jpa j»£>jll ^yic- <jl-S <J1 j 
« < < 

jjjj ijA 8 tilliA Jljj V Ajl V] 4 ^•’>11 i«J La (jJallj-*Y Ajj j ~JI A-ajl I <11 ^wLuiVI j .jail 

<illa^a!l <Lj3i]l dlLil£ll AjHjlSj nALkjYI jjSljx Cr* U-j & lL^aj ^j-JI AJUI diLajla-ali 

.4ja nLH Aiull diliYl LajtLal ^UkiS 

* 

Ldu! Pusey etal AL-Jji di« ,.>»j ^1 ^ liiljllj A- •>_ >lill ujjLaddl Jjl 

i « 

wjLxjI killiA . £^jJJI (_yl* Monilinia j c. <_ii./uH (jjJl ijLdl .>* A^ajlU I ^A£ 

t AAA 

liilc- ((jljljVI ^LaJ IjjISjSjrall (jja AjuUI ^jLaail jl jjJaljjsl (juLal ( _ y lc. du_>a.l siliC- 
Jla ]j . JliLail (jjjaJI ^jLill ilfall iLlu ajjJiJI jjjl*_all (jAaj Gjlai CadLa gjjiJ aeL£ 

A 

(jjUj (jlki lJ U- JajLUJ Pichia guilliermondii ajj-adll j* US-7 AJXJI jl duS 

* 

!jS ARS J JjljjJ jji (ARO jjAuna did ^Tall Axj jialJ-»Y AjjjjJl A-ajlLJI 

Candida j* 1-182 AJ^UI jU tilliS .Ecogen A>Vi Jl A£j2JIj < aiadJI diLYjII 

» * 

End use ** -vYi^ll Ajl^jj <LwluJI ujjL&j dujA,l iDj .<wii (JLa^JI ^ LojI sp 

.^IjjaJI jl yUjYI (jk- ^LJl UjjjL ^ diib product 

c 0 A 0 A 

(jl ^Sjda dlLjjSj^a jLdd V ajiill <^1 C. IYjl 4 Ajj_ijkjl dlldi- t ail <X-lda i 

4 la Ic-jj A-iaj.lL jit cjjjL diaJ U^Ll jj-a ft jJL Jii£ (j-aS ^C. ajjli Y*S jj £J 

« ; 

La ^^ 5 ^® AjIajJI ujjIajJI (jl . AilSj Cilj Cj U ^ w JI (jl 

Fer- Jl j>c- diLjjSjJI /j* aj u-S diloA ^ Lijl iJ i *4 IJa) Fermentation 

jjl^j jj 4 _itulda dilluj Ai*iilia A j ^ a ^ j s ...a l a ^ J a jlci ^.1 j *liAj - ^mentation 

t AjLill A al<-i! l ^ Fermentation Jl ^LoA.1 jjjj La^JI ALiLill Ji. Jl*i jjji- ijj L. 

g £ 

jjAda A-iLa*JI ,jl k_ia-i . jjaLJI Fermentation Jl ^ILii ALoda A_LuJI jj£i 0*J 

L~i \ \\V*~ ^1 1 A ^, •Li£''dua CJl& 1^4 ^jlc- ^AiJl Ajiuj Ji AJ t 1 ^jl L-l^kJj AX'Liil r*-Yt 



Cj Lilli AJjJaJI 

i y 

Ale. ■ ajl i\t-t a l l aj j a. Vl l ^jk l> a < UI ^kuVl Cj' jl a r- cjjAaJ (jj ->11 jl uuj UjLui ajj^A-all 

jjliiil jjle bjj la AjliJl ^f>-aj < (Fermetation) ^ JjLj J^V jjISjII <_jjLj q**ju 

t 

iiill* ,6Jja A-all jo^MI diLilax. ^jk Aelui Y * 1 *« ^ } • * * (J■ —' 1 * ~jj ^ alAeli 

‘ * 

<jl Jlaj lilliS . 1 <-ijljJull Cjlijall JajLLuj DjLla-Jl g'ijil (j^aju 

(Uull 4 A 1 tit a jij-a bUL ^ o^)All (Jjl'h 4 iajlk-A Ajjiftll 4_1 j_J| 

< « 

• aII Cjliull L& - ® Aslia (J liiuJ ^jl /jLaJ tj>jjj£oJlj 

« * 

joiall lii (jl c..,u.u,) t^SSl ^LuVI CjULajJ (^uLuil jjA 4ala ill Ail&ll AjIaC jjl 

0 * * 

(j3 ^IhjLLumII lIiLuI^Ji <£Uui l _ s ic- Ia.IjjI J jj_5 (j^utll iS k oJij^kj CjjJIj (jl l_l»j 

t rt^jUcU Cj|.viix3l ^lljl CjLLojJ 4^aili>» (jjij a %!! A»J (jlallj_aV AjjiaJI A-ajlLall 

jLji^uI a .- abut ^jie ojJlL-o .ji alj4l bAA jxu (Ja_xj ^LuVI c-idli (jlaia. (jli jjJUJUj 

. AjjLu^jI c1)Iau«!I 

Candida Sp. »j i a. Vil j aj A j elixaJI iAiI i1>all j|j_a j_(j'u : A ^kj JjAa 
. J^Lall (ji Penicillium digitatum jJaill >aj iajjn <^1 l^lfliSj 1-182 AJiL— 


_»aj jiUJJ L 

^j| <1 K ■> \ 11 

Jju Lilkll JAc. 

j * Jlu 

AeLi 1A 

AcU Yi 

M 

V x v 

A l'XO 

NYDB 

- 

v 

\* xn 

v 

>x^ 

CSM 

A) 

A \- X Y 

A x* X 0 

CSL 

- 

T 1'XY 

i \• X 1 

Soybean meal 

- 

A vxr 

A 1‘ X T 

Bone meal 

- 

V XT 

A )>XT 

Tomato juice 

- 

V x y,a 

V x r,o 

CSL + glucose 

A* 

'l• X >,T 

A T* X 1,0 

CSL + Sucrose 

- 

% * X T 

A ^* X ^A 

CSL + Sucrose + NaCl 

AY 

A \* x Y,r 

A x- x Y,r 

CSL + Soy meal 

A* 

V x i,r 

A x « X 1 

CSL + CSM 

aa 

V vxr 

V X Y,V 

Orang peel extract 


ajill " CSL .(jiaill JIjAj “ CSM , j j > Ua$a11 ^ V * i ajAaaJI ,j> c-l^l * “ NYDB 


Y^O 




- - - lIi'uIII V ^ajlLtll 

:g*i\i*ji i 2S f Sasi\-r 

<ji jjiaj 11 a j . ^ til-all gViaU LilLc. * At. —.11 Ji tlljluJI Jjj, t jj|£J| ^jic, ejjUl 

^Quality Assurance (QA) m_jc.jJI i*U£ll (jLu kiyi <3J jja y jx ja^'-j 

lOlaiVl CihjAji ^ QA J a-luuILj ., j^xJI ^ ^iL» <jl J>iil A-ix-all jaLiiJl ^ 

aAjluJI Jjiaji Lille, (jjii (jillj <(JLvll ^g&j Jat all Cjljliia-VI Aillaj ^k-Jajj jjic- Aoiu 

0 0 % 

AjladJ jjaili ^yili CjIjLuaVI A11j tLkjjjal limit Aillxill CjljLiil Lai . ^Jiiili 

* *■ * 

<jjl£ (_jl (J<aX AAJ^lo niXajjl ijaa'l ia t I ^mil jjjall . ^jJtjLa. ^Ix (jm JJJU (_^V ^tiLall 

I « 

<jx-jj AiA -». 'il (jjjc.LUrtll (_jAj) ^ CjljjVl ^lli-a (Aj^xaJl AajlLall jju (jjJA 

* 

<*3A (JS lUjJ (jl * _ I>J i^ILall (jjQjJ J^La.j AaLajJl 4jl$i ^ . jiAaJj ojjj J£ <^3 Aiiall 
0 0 
4o*aI£ ^a LiLLaJI AjlUill jliii.1 (jli Jlilljj QAjliH] ^ l$£jLi i—Uaa. a^l^m AaLJ 

. ^iiall JJ^lai jji ^LaiU J-lajyt 

daL^JI CjLjI^U A jiVtHj £JjaJi j\ j 'A Ml ^4 ,ai La eAlx jjlllj AiLajaJI ilijjl n.-aVl 

. ejjA (J£ AjL^i % ill CjlaJA j l! JjSaj J"t) -a ; Vu.a a LLjjiai J^ajcLmi loAiA-aJI 

Aiu ^jlc. Lijlailt ^Ijajl Cl liil lai «V»1 sjJa-JI L'^La. a«L£ jjlc- Ajjj_a LiLtnjJl Clljliia.VI 

0 

A a ai Aj jLlj « ejIjSi jj&tAj Lai <aj liLiLili lAA . ClIjA-a all (jja jVI A-aJi <j;jJLi'i i.j.c.LL-a 
. oAjI^II (_jjL»_i]l (jja j ^ lr>j L*^ (jjesjjall L^ajLLal ^jjXj-all A-a Ajjliail) <J^L*31 

^3 AS AiC-ljjli dj'iaHLall AjXaall <Uc.lwall j«j^aJI Jx (JlLaJI ^ jlii^Vi ^jU JlilLj 

<_iluai AajIiU ClLiLaJii L!^aJI (3^* jlj jLiuVl llA .QA JI «l»] (jJ) Ajalia] 

l Jiaaa .n ^^Jl 4 ^ jUllj t ijaJIJ LjJaill ^IjxJI (ja <ja£ ^ r-jj-Ji 

0 

(_)■--"' a jA La 1 j »1<*- (_)■ ~>^1 jiLill ifyayi\ Joijlii 'Uaj^UI ^>LVI JAC- ^jlc- A«a,"un 

. <ila« all Cjljllia.VI Aiic. 

; L gAj jrlijyi AilaC- «.Lil Jatli oial Aljlila AiiLill CjljLla.1 QjSj q\ L_kaJ 


. Jail Axlui t * aial ju->j!l AilaC- ya X uO — t 

. aIjLJ) aiall Ajj&Lall L^Lall — X 



Cjliill Ajjaail 


dlljjSLo A_JL«J (jjjla j£- (_1 ajU jjjJlj ajl IV-ualI CjlijlSI] A \ c.j 'ill i J \-'ll djljl )1 aJ 

UjLia, *x \ ^ ) g ».iB ^ (!_$jL/dl j-j.a.’illj L-dljj] 1 JAnu Al^u [’] &i tAjjlaiJl Ci'j^Uall 

(■\ \ «11 j)£l_Jtl ^jic- A .„ ah Jl j\ j j aJj II .'llall jj£L*VI jjjjda qC. ajl 1 V 1 oil (jjlSLil 1 * *l1»j 

jli-&V ajj ji aJI , <-a jLLJI ^La. (ji jjiL c.Ij_s.V! 11a . j-ilaJI JL^V! j^JI <iL«ayL 

(Jajujjij ili QA ^Uaj jx. <_ aL": -kj liAj * r-Li-iJl ^^lc. B. cinerea a*jLL*j olj.'n «>ll 

j-» . aLmj 1 j wmI A jc. 4 ; ’i <*uLL»ll CjIjLuiVI ; liA (_£jIaj£]| (JjLajll 


* I f « < 

£^-1*11 ^l&ll ^jjll 1 QA CjLllAJ ^axojlj ^^uj! ^jaJLuiljJ AjaAI Jala^oli 

^ 1^1UjlLu»I Jjs QA CjIjIajaV ^ «>Aj <jl l-aaj ^-LuVl ^ <J£ <jl if ua 

« a 

. jJ^ijll j£Ld jl OljUiJI 


Product Formulation CjI ■aaSill JJL £a~i 

* * * e 

Jit jj£ j3 l$j Vn\r. jc. ajbc. i'i <S -> i (_jV lM-^JI jl *-±1*11 j! (juLiVI 

Li. jUo <_i£jjJI lAA JJjViVl (_j£a) (jr £] (^).xa> '>11 Ajl« f . Aaj 1 r V.*■?> Jli jj£j jjill UiLiJI j-a 

t » 

:L*a jjjlucA Uilji* /] 4 m jl <■_>>■! 

* * • 

i ijjJa jji <jiaJ^tll ajl.i OljjlSlI QA Axa.S> j-lil laia»j j-a_a. ^Ic. Ijjli jjSj jl — 'l 

. Ai'w - AAu 

al j, a. i. kLm 1 j j j£ j jl i A -'r. (jliaj Ls IJlAj k AIjjJb jjj -> "< 11 a.Ujl'Lulj jjSj jl — T 

^ ^Uaj jju U^ic. Jaia villj jj£j cj^Jt ^ (>*^4 j^ isiufe* JS 

jla JLa. <jl jjlc-j . JiaJl Aj^jaII CjljLi^Vl Ajublktll k*iljL^ll ^j ark 

* 

Alt -yj i_uUill a jl ^LSjktll ^11 Ajj^aJl A_ajLL»ll 

t I 

Jjjj jl t-JLaJ A-jj-t -Jl A_ajl_Lall (Ja 1_C jli ^llllij i ajU*J j*> ^1 A j. j <L LJjjia ClaJ 

« 

a,\ a jj_j j_A . Additives CiliLjaJI jl oii »*11 ^-ub L^-Jj jLwj a ^ ■» CiLa-S^*j 
Aj^JL* jjSj k*ij ■>. Iaj \ r_j humectants A ^J<'| a jIj^« t A j aJttuJI CjIj ^lr»dl diliLlaVI 

. Ajjiail jdlc. JaLAil A«au«j 





t^^iaill J ^ 1-01 «c.l_LS aLs (ja (Jiii 4AOjaj (Jli Jj&ull JJ OlliaLaJI i al 

* 

<l» (— 4 A 4 JI jj^ii jllaall SxuuJlj Ul. Shelf-life alkali > '»«- Jj<* ~>il Jj^ajj ajo 

* t <1 * 

jji JjlSil (jl £3^1*11 jja LjUjJI (jV l_^>laJ IgOj^a. aL>La. -Lai! (jl (ja ^liall JaLa 
Oljixll jji -i_y» ja« 3I (jjt^l AOlill |»jj!jjJI £a (jaSLlii <iJl.an.lxVI lie- £_jj_aJl 

< f t 

Aa jlial LU iT.laaxn .13 l$j£Ij tOiSui .13 Ajjiall Aajliall Olaija (ja laic, (jlljA djOVI 

. Oljhali 

* f * —■ 

CjUIjaVI qa A U nix jaij (jl LiaJ hjLaj £-j_)J (jl ll? 3 ‘AjjaaJI ClliVI Olliia 
* 

aik (jj£j (jl (J-aj_jjall (ja (jtul hLJj ^Ic- $.ljjj . a j ...1 j all objLa-J^l al 1 ... .11 A_aL*JI 

% 

Oh utall ^yic 4_ilaj^UI lilii] Aljlaa OllxdjJ ^ ■*-« ~~ *< (jl ■ ' a.j (Jj (jail AjcSU pLa. "''01 

* * 

j^Iiall 1.1$] Aj-wlxVl OUx->l! (jaj . (JLaaJl £a jl JLaJI ^ cljx Ljj (Jaltoil lie- AjjIajSJI 

iiUll jLu-a.! jla tdji£ . Ojjll <_xl_xi ^ (JJai: ■*'< jl Jlill "XjLs f<j -v ^ (jj£j (jl 

■11 a a jUal (jalo 1 1 (jl ajjjlo jliiC-Vl (jJ*J iaLa <jl uaj OjjJI jl (J|j a m all Alalall 

j_j£j (ji l_laj Claji aJLjh-bJI ajlall AjLa. ^3 l a£} l&l Uvu V ‘ L 'J SU Alljj]l OLlllalal! (ja 

* ^ 

L>Lall <1 jj (jLaJ (JaLaJI (jl AJjjall < ja . >11 CjLjUalal Ljj jSaua (JaLaJI 

* * 

. JUt uiVI frllil UJJ^J i'l Va-all <_yS (jAJJ (ji £fi*j l^jls 

c 

^jA 1 \ J ail »AA ^a\ * «' ■>■ ■» (s > la J^La (ja ajl » til oil a U AjLs^II (JaLall i L 1 1 - j 

-.1... J I , lj v l ^l 1 ajjLa all jialiall (ji 4-uaj a -all AjjiajJI CiLu ^jic. AlaiLaall 

(J^u juljll (j jSjj 4 ajjafJl Cilalial I'lxia 13 Ajjjjll slx-Llil Cili iV'll j (JU1 aLIaII 

AJoa.^L^3 tit I j jlc- L,, i^Sj ClIjAf- (ji ^-llij AjjLsjSII Ajjliill oh Uall Jla JLoaXxVI 

* 

AjajlL# sla aJUo] (ji Jh (jl (j^<U 4 (Jj_jiall shall 4 ft8x Olj aJjaikll Ajjaa (jl . Aj^U^j 

.A3 VI 

Ajjjall Aajllall (Jalc. ^lc ‘ ■ laj 4 AoC-ljjll OLaliall ^jic. ^jAall Jj tall (Jla tlx l jua. 

# { 
t SijljjJI ujla^jJ cj^ t Aj\u3I CjIj&jlH jl ^11 ^j^vo <■ iU^j ^jl 

A * 

(jjaxll (^3 Aulull i _fijjiiall (jU jLa. Aj| ^^1C.j .^a^ljlill ol Aj_Jajll i»3 jl 

» * 
jLall (Jxa^l (_jic- Jj ' Q ail J • (JS-ail (^ 1-^ia jLpa l l (jjlill Aah-'Aa ^>lSI (j_j£ ^ a- al l 1«J 

Axxliall OlsLoVL olJjjjJ tilljj 4 jIjaOL' Ajjaall AajIXtll J-alc- (_yic- Ajajla^ll l>-j1 

* 0 

(J^alx. Ajlik Jja^j A_&J-ui (jJJ AJ^Lc. kJllA (jl lljLjOl! ^J a V ^ Oil . LLlLx ajjjJhall 



C A till >*V AJjJaJI i-jlLJI 


(jl k_JijlaiJI OS.nl dllSj . <A jlL» J^L4j ^^ail ^ yA AjjjaJI *ut jlLJI 

4 Aaa.jlaJI jLalll AjjAaJI Ka jLLJI J-alc- JjCVt jl Ajuiii ^ loliajl ttlllA 

Ajjj uu CiU^^UI (JLuXuIj j_jSj jLill ^1=—i ^yic. Ji^-ayi ajLij jjlj jjJblLj 

. Aj_j±aJI <ajLLJI 0(.U£ Jj> 




J>Vl jl ^jjlJui. JaCj 4t_jj£JJ (jC. ojliC- Ajjj^JI ~Ka jlLJI JaUJ JliaH g liJI (j_)£j 

Jaaj CjjSijjJI lift . lij£lj Ia£ Jj»u» JaIc. aIja a jLua^ll AjjjliJI 

* * * 

4 JL*. Ajl ,^1 C- J a Ir.yi (jjJ A-lOij^JI j_jialjx.yi In) ! ’n jl --^J 

* * A 

Cl bUaOall sJi^j frlajVI ^ylc. Jjli ji£. Ajjiall <aj 1 jLa 1I J^slc- <jj£j Ailikja ejLluVj LiLiA.1 

A t 

QCf »j lac- QjSj AJLall a 1 a ,ji ^IjisVl (jls 4 ajJLJI (_>i»j»«ll a.i£ oil (j£L»Vl ■ 4**io 

A 

Cuv 4 ^a!}UII “CajlLJl lUIc-j (_$1 Aj^iaJl <ajIL* 1 I JaIc. jjjj jLil JL**iuil 

Jti Jjil in all «.l \j+y\ I1a . JaAi AjjL»j£ll i~il \j . Jt (JLulIuiI ^yic. .IaJjU Axk^Ldt aUUaII (jj 

A t 

^>aj ,jl (.a>j Aj_a.^aJl AjiajuA^ll Ciliilill (jl ^)£1 ejiil 4 ) ^<iui Eckert aj 

ijjA Cjifri_^vi (j< AiuiLii jjj 


. Aj AlaAa^oll Ainllj ajkdl rtla^j ji^Lj — 'l 

A 

‘-|h J ' Jl QA CjbLajl Jj^la (jc- i £j_aJI £ij^a ^ AJutill ^jjlj_aJl ^x£ jl Jl ,^\'\ .J —X 

. AjjLill 


. AjjjaJI A^jIIaII J-l^t (Ji* Jaaa JUu^l) AjLq^U —V 


AjjJaill ClliaaJl (jic- IPM oliyu oj jVi mail AjlSj]l ^IjjJi (jl 

(TBS) Thiabendazole J1 a Aili^Jl Ajjlaill oliu-Jl jya jjjIj Cill iiilj^Sj Ajjj^JI 

A A * 

Cil.ii \ j*ll (—tLuaj .(jljjyi aIjbI m \a jLadiVI CjL a. VijJ Captan j Mertec jl >'iUiVi« >11 
. IgJLuCuill Lf uaj^ll AxijaJl (Ja Jjl jl J^kaj LClj AjjUaill AjjUall 

Ajbu A_dl»J Ajlij (jJjyl : j)JJ-ljli ^yl S~ J.r> > \ Cllj^Ll o J \\\mJl AjUjll (Jj lint XlJC. 

A A 

Mr- LLjlall sIa oAjU Clj^Ja iilj . y..>* Jil ^ ClLjLu^ll ^jifiall jjV l Jjta. 4 Ajjllllj 

P. digita- K* jU-« (ji TBZ (j a aJL*jLuuIj ^^*^>*11 Jj«-J 1 ^ ^ajjA^ll Ci\>Vu 


CiUill Lj ^\[>*^ Ajji»JI <4jliJl 

JjAa ^ ^uLuJl Jjj . j-Usll (jlc. Mertec inJIj tCilwa^-kll ^ P. expansumj turn 
/ V* — O * <J 4 rt 1 j ^Jjljiu j nil ^jlic.1 Vi) \\ yl (ji®j OJM "kll £Ui-a (jl LS^ 0, (^ 4 ^ * ) 
y-i-'i oJUS J Lu lulj a jJ Ulljj . / ^ * ^yJt (_jia4_aJl 4-lnu (J>ji I TBZ (JLmluJ AiC- (j£]j 

< oliajjl oJJiui (^j-al^vaVl ^jlLal <JjL»j£]| Llll-Xudl Aj jiaJi i_«jlLdl j£- ^ya -U 

> « 

•Axul m tli jn* *k La ; j £j (Jjl 1_)->J A_*jLLJI j_lxLc- yl 4 ^.-v *M U1 ^j£]j 

. ^jjoiJl .bull <iuu]lj 


(jLjdl^ LjJ^aJI jL»j AjLusV A^jAJI A j.wuJl : > * p&j Jjaa 

. 1-182 4JJ& Candida i jj«\Uy l| “ujlLtj 


tjidlj AjLal '/. 

‘LjjjaJI <jjIL»!I (_Ulc. jjS ji 


jims 

VA 

V 

Y Y 

V 

Y- 

A l. 

Y 

V 


1 $ "iUIjlu ilc- <jLdL klijjj <^LaV Aj.hu 11 : \ Y JjXx 

P. *x^l (>• (> Jil tlil>**xxfai4 ixxj V JjIjSj 

.TBZ (jjiaill JUjlLkIj US-182 3j^LJl guilliermondii 
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CjlaJI 


^ -Uu Li a\ J*t ^U^UK: totf 

Biocontrol of Postharvest Diseases of Apples 

j^£)l j¥l :I 


(j A Itp V jjja £ llij SjjaS ^pLta. all Aju U (jAal_p«l ‘- 

* * * 

/pl£ (_J£ 4 jaAI AaIu . (jjjajil «.ljjl ^lij]l jLj (JIaj U-UjjU l$jlj Ciii^aJJ Cj^£ j Cjtjjiaill 
0 

y “\AA Aiuj LuLall l AuLi^l iIjjJa tilliA .t_Sj^jiaj ^LlJI j^lc. 

^liill (ji jjill ojx- (jic. (_>«><« ^gAMLij jL*j (jLc- t- u *uj Kennel ^JUil < dauil_^i 
* * 

j^a ft.ili jAj Pezicula malicorticis qc. i ^ Bull’s Eye Rot 

ujLjuAj*JI (jcj ^jjjJI <3i>k CP • uj- 3 ^ 

^ * * * 
(jil£ll jVAaJl Aju ^liill (jla >Uj (jlijl£ iilliA . £AaJI Aiu jl ^ut_y* jiJjl 

f- t 

u.n.uij (jjLillj iPenicillium expansutn jLil\ j*j tjjjjVI jLaII JjVl 

(jAiSlill ySj Botrytis cinerea jkiJl jA j (jjL«>3l j>L*JI 

. Afrljj jji (*) > a-oll ^liill jji 0JA»S Jjluia. >-n<a\j 

* 

CjIaAAoII jj-ulL-Jll JSAlJ (JaJLAxjLI JljjV IA-AaJI AjU U A-Aaj-uJl CjlijlSll (jl 

dll — J t Ajjiia-lji CjlAJ_pall 4 _*jUL« "CAa^pua CjtijLS t iiaS~l jSilj > A \ r- 1li 

t — 

^AajJ CllajYI ojljj j 7 - ■' tillj (JS iCjliYI CjIa jja (jLg&luil (jXja.-k"'] A_m]UJI 

« t 

^jOjULqI j\ *j\ a ^ll (Jl a m a ittl ^jl . Ajkj La 4-ajLLJ aJjAj 

* 

lpjJ t AjAaj a all CjLjjaall (jc, <Uwl 1«1I <Sljj]l (j>» Aj.'i C- ^ ^AaJI Aju (Jlt'ill (_pal_^p>l 
( * 

Auu (_paii__p«V j %ll AjajLLJI (ji A^jkj^o A > %li oAjic. <l!Lal tilliAj i A ■’<*> j a~i <»i a 4_ujIjJ 

Candida deophila oj^Aail 782 jla sAaaJI ujUVjll bliui .^liill ^ ( uuJI 
Ryen- aU-wJI j . (Aspire Ecogen Inc., Langhorne PA) ^1 Ciaj UjLaj Lij 
Bio-Save 11;^! cLlsj IjjLaj pLjj domonas syringae strain ESC 10 , ESC-11 
CiluuS (jlkj (_jlc. JjmWi Eco Science, Worcester, Bio- Save 10 MAj 

e 

• ^AaJI Aju (jAaljps V ^JjAa. AjjJai 


OiU il l jjiil ajjjjJI 4 - 4 jiL 4 l 


pj L> ka l ' aIisaII CiUjlSiU ‘ m jji jl*ill Jlsj aujLLJI Cuuja as! 

£A^]l Jjlj jLcill AjL-o] jjV l^>lajj . l$J ^ ~ -* AJLu u_ijj,L Cj^j ^ujLujI (J£ul) 

<ili t <Jf3 (JIaJI fji <1 um<!I AjLoVI a > j Vi (jjSj L» Lite. <--3 jau 11 CilillSlli 

cjV >LuJI <jli < <3>».y! 11 a jtajj (^3j . ^*>11 (Jil tiilijlSlI a 1 a JIajcLuI a-jL»II j 

* « « 

I^Ia- V I Jiu tClU.rtll (Jdaa-j lgj9 jijij jjl l , yj ( AjjXsJI <xjlLtll IjjA l$_l jl 

« 

. r- Lull jj*j j <W>iVu]l aj! jaII i 4j> mi nil (jji 4*uVi Jlaa’l.J t CiLlAi-oll ji jJ aIa! 

Aureobasidium pullulans, Rhodotorula glutinis ajuiJt ji a^.j Ail 

jl «Ml ^jJouu ^dilxlaj '1 -i «j Aj_>^]1 CjIaILS <Bacillus subtilis IjjjjIJIj 

t t 

<1 xaaJI dpi I^J Im l Iu iI ijli -All 11 . <jluiVIj <_tliajl (ja <j11c. t_U_aj ‘Li.jA CLiIaj (jljj'i/lj 

(ji CjlilJU ejjV’i.ja'l AujlLtll bjIaV i-alaia!) <i>IH 1 j'wAaj 1J)* •*• j Bjji£ AjIjS 

. CliljjAaaJIJ jLlll ^<4 >11 A»J <LaAll CjLuilll JUxUul ^AaJ t lljjji 

:£&lt jA*Jl Jo\ JA 1 A« jU* 

CF40 j CF10 ^jUllUl A-tjlLtll ^lc- i_jjL>a1I p \ Ij^J Aic. 

Rho- glutinis p \ aj-ujJ (y* CF35 aJI^LJIj .Aureobasidium pullulans (y* 

jji l_ijL> 'ill Q* jjij .B. subtilis L_>-u£j1I (y* HG77 j AG704 (jjaDLJlj dotorula 
% % 

i ) )V1) ^Ujll ^jS jji*31 jjlc- L^jjAjL* t tl'i -h~i aA l < >» < 1 1 CllillSll 

(ji I 4 I eAajult CiV^LuJl (jl ^ T ^ij J jPa. jji l*S ^jjill tly^j 

jyt L.''-*- jJUuLiuil jjl l«S , Iaj^Lu aJ^L-i (JS JLull-1 aujUlJ) aJc-Ls 

Ju jitjuVi ^jLL. ^ 'apliS jisi jLS HG77+ AG704 + CF10 oVX- 

<,*.1^ CjVXJIj Ua< 1^L, JS j .illiS .CF40 + CF10 + CF35 oV^Ul 
* * 

AAo 1 8 u j*><1 Penicillium j Botrytis cinerea (jc. aAo e«li^ jiSl CijlS 

. Pezicula malicorticis (jc. ^uLill 



OUill _>*Y AjjjaJI OjlLJi 


(jix- ^jlc- (jiuLj x_« AjajI^ aJjjii* Jtj jJU : YY ^£j JjJ-a. 
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A,Y 

YA 

YA 

AG704 


:<Jja*J 1 Jt ujllkkiU 

Pezicula - <—JlAlk jLill Penicillium expansum ^lill jLill < B. cinerea - JjVl jUll 

malicorticis 

- (j>< jl oj jL *j . jjjtill (20ul) jl^Lu jLill Cwl£ 

. CjliilS V Y • ljjj't^i'1 jjS jjj "M * jjSjiJI A ALtlb* 

.«CiU3t£ ^L> j <uli A Y • jS ’jjj J-»/*uli- "*1 (jjLill j4aijiJI B 

. (J* j jjv Y • Jy£>__>J (jjlsil (j-« (20ul) jlji-u j-jL^aJl Cul£ 

• ? t ®_jl■*-»•.Jj Jjlc- (j^i £uLI 1 Aiu <Lu3Ijjl jjJlill jUaii (J*lii Cul£ 

(CF35 + CF10 + jajl-ixj j_pJI jl*j Ajli t<JLail J jIajIVI Jjj Cul£ Lijjc L»l 

e 

J <L» ^ - Jl colj A. pullulants a^jAaJl ^-tU (jli 4 CF40) Ml 

* * 

oJ_kj J CFU Jic. (jli jji ^4->ll JU.uiC.1 - jjj L» a jiill J .(JjjJUSli 

^ja^Aj ^ 1 * X A Jl jcAjAm'Un^ jjjjSj ^ ^ * (j-® jbjl |CjljA»r»ad <jJjSkj 


yyy 
















oUiil 


(CF10 + AG704 + Lajl ■> <1 (jij]l (jc. ajiaAll oLa L ~ ~l» *y'< Lai • o iJajJI ^L.j jjx 
jli 4 (*UL Jl jll iit) L.I .JjVI LjliyJI L^u Jai Ciil£ HG77) M2 

Lai . ij a "ill (^a Y ^yi / CFU Y ^ * X 1 j Y ^«j J CFU Y I * ^jjj La ^ l*'1. 4 aoil » a a. 

t- 

lillj jja Jal CljlS Ajjlaill Llil-lnaHj Alalaail ^UjJI jlaj “Uuij jLaiil AJaJoiall CjlaaA_i]l 

. JjjljSIl fji 0 JjAjall CjLtAAjjl 

JjVI Laji^i a'L ULj*Lja!l jLaiJl (jlc- ji£l R. glut inis J_jaa 1I ijjaidl 4* il. ■»■%.*! jjjSj 

LfrjLuaaJ Lai 4 Y ^ui /CFU M * X X i ^1 (J ■ j 4 cUb UujjLjall jLaiil 1 1 '■» Ml 
* * 

Cjl_a nai ^%-k Lai . JjjjjSlI £a L_jjlLalL J_jl (jj£_J AjjiaiJl CjlXj)«a]b Alialaall jLalJi ^^lc. 

£ 

jiSl (jjSLi M2 l"jl^ ■»; (Jijll .laj (Ilia a Villa 4 Ala Lull 4 i.ii'V ‘ 4 B. Subtilis LjijSbJI 

. o^vajil (j-a Y ^yi/CFU ^1 ' X A (jJIja IgJ J4A JiaaJj JjjjjSJI (ja 

*■ 

Jal jjJUJ cLalb Jabaail ^UJi A. pulllllaflS i'iIha^'i ^jU J_)Aall {_) > a-a!l 
4 M1 Lajli-aj Jala-all r III]I ^C. CjUaxaII Lai . t^jalll nla^i QA Y J CFU 1 X t jja 

Jl (jjjiSl) JjVI ^-«>*ll J ajaAll jJa*a qa Y j CFU Y A * x A,A fjA (jta LiJu l$Jla 
^Ujll Je. Lai . jOil ^*«jall (JA jjajLa jaJ J o_j*JI ^laai (ja y- / CFU Y >* x i 
/ CFU Y V x Y ^ai j CFU Y V X i,A jj^a _^jSjill (^jAtajjia M2 .Ljl-a a I (JjalAall 

^jAAJ (J j y 'lKW r lj Aall S^M_k]l Cjlit Aaj |4U (jla 4 A>f^l *‘" “ *' (*) ^ AjJI jjj t il l . Y ^ui 

X A cUaj L^jli Ml Jajl A At (Ja*La-all ^Lijll ^C- Lai . Y ^aaii j CFU Y A * X Y,Y ^)*a (Jil 
V Jl CjUa-vII (jli 4^112 Jjuj JjVI ^<“>all ^ j CFU Y ^ * 

■ (u“J^“) ^«j-JI / CFU Y 1 • x 

L»iV' ojL^ail CjLuILJI a La (jLi 4 JIaJI ajj^iaII AajLLJI JxIjx. J l a a a ^I a •> n i 

^c.L* 1L J-aLtjJIJ Jjj * j£ll ^<a AjjLLallj 4 A V ^3j JjiA ^j j -a.aH ^ A .>i jAall 4jLul£2l 

- jail (_jj M2 Lajl > a i-*l 1 ,X jj-lLHI jl JjVI ^Uiijall jjj «-lj—ui Ml Laj lk alL J-ala-allj 

Ml JjVI Lajli-all .^LiJ jljaJ Jii AjLuaVI A) ta'l (_Jjia_a J S .i l 1 4 ~ ii 'rt i * a ^Lillj ,jljVI 

^y)jail VLai jjLS M2 ,jili!l Lajli-JI Ulu tjJJaaajall ^ AjLaall CjIJa^II -XC. (jiatA 

* 4 * 

L-tU ji Jli ^>jjj Jd* ci^ fJ • JjVI 

. AjjLajSlI AjjLill 
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*\ AJU 9J-4J JS <yip AjL^yl Aj*«jj A-Jljjull jLaj '■ ^ f flj ; J j Xa. 
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: Jjjail (jlc- 

Oils .Monilinia fructigcna < Penicillium sp i Pezicula sp. <jc- ipw.oi LiLaYl CulS 

. alalxa <J5» Jji t A.-^UTi |_>S diLL^yi JAC. J&ujLt ^Ll Jjit o_>4J iJ£ AjLaYl jpii 


Jj J j^fl dJI ajCwwI : XI 

1 

« c 

r-Lajllj aj ,n.\,A AAJjJa tj'lLiJI ^ rill A*J La jjialj-aY Ajj j -*ll A-ajLLall UJJOuwal 

( r- 

jj(jJ-iiaJl (AjjLajSll AjjlojJl OljtAlall (J1 aiAuV aIjAa 0^ Aj^*^“J 

t 

Aj^IalJI l" iI.'.jj Jl JLa^IujI JSLiiiua jj^a c-IAljl AiC. ^ AjJ_^Iall oAA CjLiJ . ■_' | > L1 I.AA 

L&jiaLi-aj fL- ojLL* OY^Lui Jj-j-L A -V jn^ vllSjJI £-■* L^JC-1 i£ ,jja LLajl J>La (AjjLajSII 

, AinJlj ( jluj v a , l ^ylc- Aj-v^^H 

A3 Cul£ tjlall! J_yi £A^J1 A*J La (jialj^aS/ AjjjaJI A^ajliall ^jic- tlujjJ (jilt tLlauVI 

t. t 

ajL -LLu tAjjHI Aijja-all Bacillus SlibtHis IjjAjlSjll (jl Oiul ^^i]! ^uLull AxJ >.~lVn*n 
YYO -—---- 














CjUaII jjjfll 


.CiLjjill jLaj jjlc. Monilina fructicola jLill qc. i^jxud J ( _ r wJI (jLull 

* * 

ojS_c_Laj oji .n< CiitS jilajJlj i_yoMj (jl (jjjj LaXic. LiLkjVI eAA ^ j_jjL ^dj 

* 

i—ifuiiaSI (JdjVI (jiull Lajlia jji ajiLall Wd^J ‘^kiil (ji Aiiujlall Ijljlij^p^l 

,ji]l Botrytis cinerea qc. in, Vi *11 (jalajll (jixllj Penicillium expansum jLill qc. 

. j_jjLc£l\j 7 -1 till i _lu^j 

* f « 

6 L I (jl (jjjj (£ lilll ^yi ^< >11 XaJ La (jialj^al (jL OJ a'l .y all (LlLaJ VI A > j n 

< * X 

ijjh jjjLj Cjlj l*jl Aa.j <(j;jlaS]l jl« (j* <]jj*JI Sporobolomyces roseus 
a j-j^a. L I olA jjl (jjii . (_gj.LaS]lj £ Lilli jLaj ^yi* (_ 5 jLaj]l (ji*]lj j \ j jVl (jinil ,1a I Vi ^ 

j_Ll jyaj CjLJi ^ jin ■■ jjfA ejiiSj Jjju J L.'ua all (^Lliall Llij J' 1- i _jLL xLjlj 

. JA-ill cLa (j*j CjllilL iaA^all 


X » 

jya j-iiS (^yic- IjjiSjjS-all A-* <lL jp. ^ » a- a l S. TOStillS ‘Ljlj^.jVI aJj a LI (jl jjJij it] 

X X 

^ulajll (jjSj ^ulaiH Laliiallj i Aa iVibll j-tiill jlaJ jLjl ^Lalu < CjLuII plj^lj dibblll 

.Black berries i Raspberries ^ JS ^yi ajjLIIj L*_ialill <.-.u»ll jLL (jic. liilLSj 

|»iAj A-* <ialjJLa (j jSj La "LilLe-j t j-alll ^lii LalS i^jiS ajja -all elA iLjJ llljj 

X I 

oiA (jl ia>j ‘■-'1W . ClLull ^Lu> ^C- CjLajoai] AjjUall ajLjllj < J^aail ^ lllbill A a mil 

(Jjjj LI (jli lilLS . ^Aiil (jljjl ^jLui jLa*iuil j_yi Lite. a«,li£ ola jjjSj oj u %!! 

X X 

(j^aj-ajall (jjlSii ,jjlii]l (juLVI Jlij ‘(jljjVI (_ylc. jpa (jail AjLlxII ejiill e^Lii 

0 

S. ej-J— a_aJl jjj jl_Ca_ill (jl (jiU i_llj .(jiaj— all J-ltJj Cochliobolus SativUS 
. Ajjlaill AaasLall ^yit Lila j SLi Ai^^aall diLlLJIj f()StUS 

(J lc. Septoria nodorum Saj-x <L>i-aJI Lajliall ^ ejAAkll oi* a«.L£ jjii 

t t 

jlaill iiaj ciiL^i^all ^1yl (>»«-; ^yk. Cladosporium herbarum ^-aill (jljjl 

* 

Alternaria porri jkill a-Coj A^a-uill iLujll CiLj J^jl ^ylc. C. cladosporioides 

x 

• cLaJI (jljjl ^yk- 





i^Udl^^Ala jJI_j (3j jVljjiiJt aUjUL® 

* * 

-_yB ^yic (. 4»iIS ^jlii jl 4 iS. fljj* aII ^jl JL^j -il 

Penicillium ^ja^A^i] __Jas]l Ajj j*> < cJ^lia \ jLaJI -xi* t(_>auJ^ jjaljjy ^lijll jL»j 

I c 

. (_g.iL# j )ll . iLuut Botrytis cinerea _)lasll jl U^') expansum 

jjjjia j_>c- 5. roseus aj u -JL CiLtjc ^^ail r UJ1 jL»j ^yic- AjI * 

expansum jLilL CuLk ^ 4 J* <J£] CFU ^ 1 • xV,! j£jh 

jl t £ > * i r V jxSjij B. cinerea jlailL ji <(X t ) p±j JjXk J*/La_ij iy i • jl r \ • 

ft B. cinerea ajLiJ a_*L A_*jLLja dliA CiiLS .(U) ^aj lU /Lj-u’!• 

.<>/ CFU ° ^ • x Vj^^^^lSU^WIjUUI Jel^jle. Jj—aJI 

< « 
dlljjjS ji (jic-i JLulLuiI sic. AjLaJI £X>a11 Aj^LsJI Aa«u]l jl£l QjJb 

oLaLij aj_kA_iit Cjlj a<i xl>« .a JLajLLuil .lie. . <jiSajAji\ jjjjJaiJI Xua aaLuoJl CjLjISJI 
ilu jj )ikJI jA Ik >[ » i'..,l Aju sJ^oA]! ^yic. ULuaJI Aj^Lell Ajjuull ‘°ajAAill 

ojL>iall ijUjISII Jt*»iuil sic. jjbjJI t j j a dlliA jjSL jJ . ^ Jjj-aa <iutj V 
(jiC-J 4 V Aju) jA bS*Uui Jl jLoJl ^c. Aj_jLu£]I Ajjiaill Cil JQAnil} AlobJlj 

* t 

SjO <_£$ lA*A A—Luj ^ylc-l IgJ uJa Ajj-LaP CiIa nJL Alain-all jIaJI ^jli JLk. AjI 


t,r jA lij>vJb ALaU^ll ^UjJI jL»j (ji S. roseus ooU»V' ojlJ ail 
J jL<ull oju JjVI ^LcL- tA Jl JXk c >k / CFU ^ • x M *> • x 

* o 

Sju t- UjjI jjLc-I ^yic. 4*nil l^jiJj Cj> » A y Jl t'l.'n a Vil pi .^)A ^c. ^j y a-Jl 

} V iaj L_ic.UoJJj abjp aj.L A %ll C>!■ A aZi ^jlj 4 p 1 ^yic- Ajj^Jl jlaJill ,jlc. Lai . La_jJ ^ ^ 

^^5 aJJ -» •'" C ll a -a ^'1 Lai . CajJ X t ea-al nuJI La ^jic- 4 ii'lj jj % all j_ji CajJ 

/ CFU ^•Xt.rjl c> _a. / CFU M• X \,T jA Ojbjl Uj U-Lu ^1 jUiil 

0 

• |» 1 ®jLp- cj^ ^ J^ 1 r ^ 


try 



i—iLull 


JjjV) 4-«jLL* i_iJ\>*jV! a j-l« il) JUit Ivi I j-ub : \ t <iij JjXa 

(jiAj HljiS>4 jL*UI Lfl.lt> He j'-" c?Jt-*jJl 

. J LJaj_jS <il'iii n CilJHjL CiUjiaiJI 


<LaU^li Ale. 4 _jL 4A r-j^a. X | AUtx-oil Ale: 4 


)&jh B. cinerca jlHu j£.ju P. expansum JLiHi 


A* 


J- / CFU 0 ^ * 



(■ 

Cjlj^>laa ^ji-t x 5. roseus * j j »**■'■' l ^ ji& ^ * ~ «j 4_i£ojl£eJl ^j] 

ojiLa | ^ tlfrLa (juallill 0 ni (jle X a la Li (jjjjVI 

J<c-Vll ^Laji-La ^ j j_s. ftLfc <^LaJl Q_jJ “CaILc- 4 j \ ...\ 4j^]oj j_ai!I ^.Ic- ajja *J,1 

4j yiail\ ^ Jcjjl (_3ai jJ ft.ljjl <Hi3 ^ ft_jiij jj'uil 

u-jL-lji^uV-ii| ^Ao-j \ k- j .^j ' 1 Al&3u**t4il ajUi^'vU «il «'i (iiphcnyir:minc 

. J j,\ ^ 

6 (jUjJV; ^ u; ^ djljAi. ^U> Jil ^ V**\ ^jlc- JAJjV 0 _>AaJJ| L jV jj]*Jj 

i dj-Ajjl ijjlsjSLbftj ^J^!i (jLa-«Ii ^3 ij fjjSLaj At j.ilill ^ JjajJI AajIj L^jV Ijiajj 

, ^jLali •L^jLtX'li ^-3 L,gJl akAjhI oUiU AjI <■— ^n.'j V 1 ^jV3 . - / -JIaIUj 






Thiabendazole ^fjlaiJI .i^ixllj FS- 43-238 <Ujxll 4 jjljaj*)fl 5 jxxill ju*U : <* 3 j JjA* 

. <ji.>^ j-lSJ i _ r ifr Aji^xll £jjall Auuill jjit 


dll Vi-fc^La 


i__L.UxI'i 


J34-“ ^ 

V" 

L>^ ijp >J £ JJJ jLaj]l Cul£ 


\o 

Diphenylamine 

^ L 4 A 0 J£ j\ B. cinerea i P. expansum jx L^lax Ul 


*,« 

<n\ jajVI djjaaJI 

/" ,V diphenylaniine Axxxllj .iS*j IjAxiji M* x 

A,« 


TBZauJI 


Vi 


LSD 0.05 

• ; ^ Llixaaij jlxiiJI Ajialj ^ ^ (jlt 





^ «uQyayi i7jJ rji^n I'hiij i j^H fijwiiin ; il l 

Pseudomonas syingae L>j 3SJI i( jjjLaxll <j^&' Jt*aJ J Aaj ail 

jjk. P. expansum jilall jt lii.hi all <jjjVI Aia S. roseus Ajjl^jVI ajixaJlj 

JUxAjjjI jt O« ; O • JjjLux ^ lull jjAA Jala. Ait apllS jj£j r-liill 

Alj Lal£ . (JjjVl CljAa. flAji ,^3 JJjJ jjjl A n . all (jAul^JI jjijj jl . aJ j-Lxj 1 x g ' ^ 

j-aVI jjJ] tx-g-Lx 4 -AxlJ jU LilliS . f_ya jail tijjAjLj aAi ^ <1 4 jjAiiaxll jaAjj 

• ^^-axTl £jjall AjjiJ! 4o«j]| (jltj ^Lll i_il£i jjlt jj^j t L^Ax J£ JySjJj 

lj* Sid' <ajliall jx Ajjj <ils lL- asparagine ls AiaVI j^xaJl J L.i., 1 Ait 
AjJyV <iSlj AjLaalt jL«Ji]l (jlt jj*ll eAii jiaii. ^ Ajjj ^hll^ P. syringae jx <J£ 

jl Aa.j Ailj . lx 3 , Vs«J £X (jAillSll Alajl Ait (_£y*_x jjjlj a! j-alj 5. rOSeUS acliS jx 

jjliJl Aisa (jiliill jjlt LjAiSjJl sjaIx aiLj vw UJ^i P- syringae Jaliil ^aiall 1 a& 

£*■>* JA^ll > ‘■ 11 LjJj LS J Ji l^Aj ‘ (j^JJJAill Jiu<ax (jit tjjjlaill jiijxxll 

• 1 *1 JjAa. r jail 









CjUill 


jIaaai ixa.jJ La^la JS JajLLuu L»Ajc. S. roseus j P. syringae Abjj 

* < 
jli 'Y . iilb Aju Iaj 3 tjLuJuiVl J>a <Lc.Lm< VX A*j L-ibuAal bjJl C. 

* * 0 / 

^ X Aju LjU^al ajiie. ^ ji£l Lajl Abjj i (o * ; o •) JajliJl ^ P. syringae CiLu^j 

# 

c S. rOSCUS aJJa%JI Lai . lAAji*j IgJLuXul Aic- L^jLla^I] A^jIua aAbjll *>AA t '; j$J; t aLuu 
* * * 

Aoc. (JbI OjSj L^jl V) tL_iL*-A^al A-k i-LjLk-Jl 1 A±1C- L^jLm...A l ,.>l (jLfl 

• I^JLajcLujI 

* 

jl ^' ..'*y aa_3u«11 lL»L»J 1 i' i>ii jl <_u1ja_ia_>j aIjjJI jjl 4 _JjaJI j>a jyjj A-ilj 

Jujj t<ju^.jjAu-ill CiliSjJl bsl_Aal (jSLij i P. syringae SaLa^I ,j]lill £jj_=Jl 
(ji GjLxjI (jljA (jA3kjL>Siil (jl (j;UJ llAj tl >«.>! 11 (j^t Idle. Al.Aadl Clb.^ >'i 
i (jjlSil !aa aIax.1 SaIjjj ^-*j <jV ‘j^jSaJI aLaxJI (jil^ll bLuuljj hjjj *J1 b»jli«II 
. Aj^iaJl bajliall It li£ Ajjj aAlAaxll lAjliil^ll aAbj Jjls JlilLj 


J* » -j L- asparagine JL^ t . im l j^jb : YX (&j 
Aal^j'^l ajj-*iilj L-59-66 4J3Ui P. syringae ^aLa-aII 
(jLjdl ijx^j »A-i ^Ifr FS-43-238 <l5i- 

. oaxiJj (j4j* (J* cixj*^' 


^JL>^ AjUial Z 

a«aJI ^>1»s 

V«\ A W-L ~1 

jjaa.^1 QjAj 


(jjAj 


V* 

r* 

>Y,0 

V,o 


\ Y 


•,i 

*,X 

0* j 0 • 

YA 



'X,- 

X* • / >— 

10 

Ao 

Yo,. 

YY,* 

JjL^ 


: JjAfcll <iUa*!lU 


X Y,o jAojj CiiLSj o- ; 0 * <iaoj jl iA»jl aL»J 1 jilSlL jLuj jbill C^S 
baj-. AJU (jLuj ^L. / p. expansum ,>>aJ jl»ill i> ' * 

.Ja /b.jjja/v X'V.r JaSjIj Ja*i^ jblXJl AailS .^° YY ajl^k 






JjjVl jijJI «L*^ULa gpj Candida oleophila «JLaaS—I: IV 

^1&)I ^A ^ JIa jJI_3 


ATCC 20372 j 182 <jiilXJl A_-al_i. Candida oleophila ig u aJl JajlL^ 

r t 

,ji (^aUjJIj (JjjVI (ji*ll (JaiIjasY AjjjaJI AajUaII jji ^IaL»lall jLj £jixui (j* 

* * 

. j..i.yi» allj cjUjjI JL«aJ oic. jbjj ajj,»jJI d 3a ot.liS jl a*j a«Jj . c liil! 

^ * 

Vj iLaLaJ A l <Valj giajAll ( 8In-AlJ ^jJaJISI! (Ja£- AjLJJ-la jlj JIa. AjI jjIc-j 

* * 
(jjjL jt IjvLail jAa. AjYaaS jj» Aj jj ^jJaJISIL aUUaII jl) iiillj j±iu4J ^yi £jjal AS Ajl 

.Cjliill <AKi^U |ft jjjjU AajUa -jj ..ilKil cIiuSj (j) i* ij-a. c CjtjfLii! ^3 ^jj ,-i1K'l JjiA 


(sjj^aaII sjj *•>]! Ct^U^L) (jll AjjlS! / y <iLoj jl AjljVI CjLa^Vl cclu! 

t 

. ^a.ajl A*-) jiaull gAiljual AAa ^UjII ojJAiJl aAA a jAL a ^aAjj 


:-Jl jJ»l jaJj CjLjj Pali Jbj $IS jrtlti 

t « # * 

(JJ J jl ^jj AM Jit a" JjJjlS jl Ari Il£ll ^JjjLS ' V 0— Y 0 ^>— ijlj <j] 

P. expan- j B. cinerea jA <JS ^ij-a. CaLij j^ic. j^£jl£ J j* ^1* • ,o - • ,) AiUal 

sum 


jA <JS ^IjjJI ujLijl LT^ cSj^- 4 L&*J JJ>> ^g-j-mJlS}l AjjjIS j^S JJ ojljj (jl — S 

. aLucAuaII gjSjLaJ! CjljjSgj jyAa jaaII jAul^Vi 

. jjSjLskll (j-> Ajllci AjL jhga ij3 AjjjISI s*US (jjalAJJ ^ 

o jj_a.j ^ B. cinerea jLill (»jjIj-^ AjIjJI (ji (JasIa (JS2u la. /^-i lj ^jlS Iaa 

r 0 l £ 

B. jjhj LS ajjjIS AaLaL IjjliS jjlli ^ P. expansum ^Ija. oluj Ul 

Ajjkj (ji) JjjjjSJI jji l °* (jJIja <jj» ^jjljjil <—iLiV ajjJaII a . iai i . 1 1 j r^ c v jj . cinerea 





(Jk* 0 ' c> A j±£ji Jja-j Aii C. i X' ~ Y 4 (jjj iJJjiS J ija ^jla Yo 

t * 

<jj V] 4 ^jaJKII .IjjjIS ^ CjUI Ajjj jj $.jlsJl jl jiu <jl {la . J ja 

l 

JjJjKl JafiLall joiljjl (JilLi ^ jjiJjlail (ja 4_Jl*il CjljjSijlil ojiLa ^ JaiLi - a i jj.xj 

* 

Juo -Ulojx-d! Aj^laill JjJI CjLijj Jc Cjjtj jjjtj lilliA tjjuiJI L5 ltj * ^Jj-uill£]l 

• ^ylulXlXA w0-Y0 AaLal 


0 ( £ ( 
j_i£jj ojbjl L^ajl laLi ‘A LS ^1 4 daj-»>JI dlLjlail] ClLfiVI “Ljail jUWi ,J jc. Lai 

■Liiall j-uLill jli 4 djl—xjj ^La, ^ La^ JJLa (YVo— Y •) ^jjauillSUI -xjjjI^ 

0 * 

. P. expansion jini.11 {la 4_l» B. cinerea jkill {la t*jd j J&\ jj£j ^jy-wiLUi ±L)j& 

c % 0 % 

i JU. Ajl ^Ic.^ . ^KJi Jo^LaII juLII (^<ni“k i Liidjl jj^yS^LaJl Cj Lyi ^ a 

c t 

d-uJLj jASi jjSij 4 j »j_x*allSJI Jjjjlil (jiojjij]! jjjliil (jiaijJ v-jjliiall jj£jLail j_i£jj 
^A)lj_ail ClLjiV A 1 u'l'L <i-a jJifCI ^jj£jL& Jj-a JLa 1 • — ililoj'yt 4jj_ul iil lai .uM 
Jlutlaul .lie. tllLiVl <iUaiial ^C. ^aAiSj JJjL Jjajj'i/ ■ 0j£jlc- Jja ^jiLa *— * 


^ j-UjJI ^jj*. u- 3 41jjaa C. aleophila ajjanil j>a Y£V 4 YAY oVj«il diina>i 


ojja.-kli L’IAai ^*1 . {,jSmljla JjjjIS (Jja (^La \ ^ jl iljjiS (Jja jjiLa ^ A * 

e * 

AildL jjhi jJ oiAj CjIj^waulaII ^Kiiall tliliAjIl joc- (juLal jjlc ^ AY 

t j* * 

Cojl^ {jj djU-aJhill jji ijLjll (jl Vl 4 jt^uajiwll Jjjjis jl jjkjAaJlSJl JJjjlS jj A 1 

. L-tl ■!■'<-> all ^Lall {jC. jiaill 4_C.Lu £AjY£ aXal jLajll j)j.a<a nfl iaj 4. in-wall ^Ij^ 

jj|a JjlLalb 4 4£.l« Y £ ^ Y * X ^ * (_jil_>^ (jl) ° Y * X * {ja \c.Jm J L!Aijl jLjJ 

Y £ V <Jjail ol*ASU jl . ^ A Y <]jail ^jS L»S 4 4>aH jgjimall ^jil Jjjl'V Y £ V Ajjail djl*A3kJ 
Lildl jAjll ^jlc. j-iAa Jjjli LIUa ^)ajl <3l {la j CFU "* 1 * x V j£. iijjV 

. ^ji .da a l l jl JlJjj1£ 


YfY 





Jjj ^lf 2 itjjjil Aa^UII d. lif 


* * 

jl m ^liill Jl ^jjoiJl£J) (J j* Jl* \A* j ^ * aIL^I aac, 

jjj-JailL AjL_** aVI i a iiiSj cs _lc. \iVj >AT ^ij C. oleophila SjjajJl oYje jjj 

Jl j-jj < s-i^J j»jj-JlSll ^Jjjli ^liull ii*L*-i jl jla.j . P. expansion j B. cinerea 

J^- jj.>> ^a]I j* ^ul ojjLc- j*j L^uiLa jdc. ^Liill Jc- Aiijul jl»a J Jla 

jjill Jjiall £La i,l-> ~l a t aJlSUI JujjLS aJiLJ jli <JLj> All Jxij 

ja ^li J~> ~illj ji_*JI >. t.uCi A ,A-» AjjjlII bAA "f I » ^ nl<alj j^.Lj j-j t ^AT A]j_»]] 

aJjj«JI j^a Ja /a_i la. 'M * jl ^ \ * jj£Jb LvLi. Jaa.'W) LoAjc- . Hjtw jjjj^UI jjjjl£]| 

AJLlil '- ft AC i jjj i > j,J <*ill£]l ^JjjlS jjj jl 4_a B_JaiLlA 4 jn -v J.l ^_J I t jL^jj ^ A T 

^ > 

.,jj-aaj_aall jxill£]l j_a jl: jj-j -wall “ill (J Ja ®—T j-a ^jljjj jJaSJ IjjJUa—a 

B. jjAlluJi jjjaill ja Ajj a-k all ^laoll jLaJ J JjjuSHI J ^illl JaS jli JjljLaibj 

Ua*J ' AT aJjJI jLaajiJ jl .i_ujjl!li Ja rr j £A jjL P. expan sum jl cinerea 

* * 

Ja2 jLi jLsw All JjC-_j . Jalll J IjL-i. iaj. jjjJ Qini .fa. Jj ‘Ja /A—lli. 1 * jjSjij 
^ * Igj! LLata j£]j JySJllI > j4Sjjj I ...a 1 AjjJI JlaSLUjil AlC- ^LaO—1 ® ja ^ J ^ u AjlLJi 
jjjjlSIil j-a (_$Ll ji—aJI -J' * ^j_^_a]l >_fll lial i^j j inH_£ iJjjl£ Jj—a ^ii-a I A * jl 

. j li^a^ajall 

AjLual jla ^3 ^AX Ajjjill I,a,^ aJLlS jjiiV 4-4lL*ull o^LaJall ja Y £ V aJJjJI Lai 

^-a AjjjJI oLa (Jx-Li-i jli (kiLlj j& Ixc ( jxwaj^fcjall jljlaaJL ° jli 
jl»-all jjJI } kalLSIl JlJjjlS A-31 n'nl jl . 1 AT AjjjJl jA Lai L^jL*a jjfLY ^»J) J *>' U^ll 
A-a AjjLLalL jXtaaJjajall jjjjlSJI j^a (_jL j'a ill 1 a .^1 ]n■)■!'ll (J^aAl T £ V iljjill ^_JjlaJI 
A-ajlLal! < 5 ^" j»j-l*a]l^II AljjlS JJjIj jl . La a ’ajjaiJI LYlij ALaLijall (Jjjij£]l 

C 

> A* jl * jIajai < _ial >'oj LaAic. B. cinerea jkiJI i»ai jj£j T£ V AJjalJ Aj-pJI 

ja AullII ^jaiA'u . (Ja j Ajik ' I * jj$jll jjliil jL-all Jj ^jXallS -^UJ^ Jj - * tj ^ 4 

Jj—a ^jiL 1A* j V 2j-+j (ji jfcia ^ 0 J J] JjJ_ii£JI <y ^ i * 

.iwiUjili ^jic. ajxLSlS 



ClLill V 




*wli A j 4 ^ ^Lc- c JaL*lj ^ *' r 1 x.tll^ll J<j ) )_ulj ^uLij 


A jlr- \ Ji\ !»Lkll dll^jij a.) A j’n -'<'11 jljjJI ^j_a A Jl A 1j * ^ Ji 


i.V B. CUlCVCii jkiU j»LaJi sjXiLa (jj . Lftil m ^Jjiaj_a*oil ^jj '/iKIl 

t 

i»jauJI£3I jjjjK {_y> aJU oljjJSjj iiLel (jjjJa 0^- jjIjj'}/ a^L* 

P. CXpCUl- j)aA\\ (jjci <jlc. J.^-. ^ *i jUj j .^- •» JI ^LiJl ^jjjVI L*£ 1 ' j »"«> 4_i.j.}]l ^1 

* 

(J^Uajl In j jj Jj_*a (jil* ) V 0 — Y 0 ) .J1£J1 ^i.a-'V £)l . SUtTt 

t ( ( ( 

(j-a ojjjkLall | aj3 J Vl L ~ jjjb jjl Vj -llj-a {yt dj\jj£uJI 

jUa’ll i j rA 4 jlr- J. •- - ' JI j JaiujJL* ^.ulj ( _ J lc. Jj m til (jS-aJ . (JjLull jjatt’ll 

^jILa Vo jl o» 4 Yo oljjfijj jjlc. (J&liill (j-S] j»AiL^I Jic. i jjSi^oll 
^ Yo ^ jtajo La-lifc Qjm^.lll -Llial (j;ji JajlV) clliao . Jjao 


■ J>“ J 



(JJaS 1\u $£*^l JjwU Joy*i *U^loll : UIU 
Side RotuajUklj^^ y> 


.2*a i. 

* 

Phialophora j^abl I q^. ^ji»Sll J Jl-*- ill ^jAaj-a jl c-utjl J_e. (j-aj^a i u mjj 

c « 

^l tj*\j-*}\ ^1 ;>» j*>j iP\' r us communis £jj (_$>!*£}I >. n .nj jAj t tnalorum 

. 11 jIaj L^iJ (J^JLl ^yiJI <jjlA*JI OLc-LCoIl JLa_a J oJAiS AjjLuaisI I IJiu't 

0 4 4 

VI 4 JlaaJI jjAbja J LoK t, n*a~i jjl ijSjaj i ^AaJI Aju aU» "'..i alt Ajjlaill CiIa-uaH jjl j-a 

0 4 

j’ua’l AuAa aJLjuS Cluul <(_jjja£U Aiiu'ilLj eAa_L«ll ClbVjll J LJLa. 4la-uuall CjIaaaaII yl 

AlJ i jt-a-ail Aju Lai 4jjlaa]l Cj1a.LV all <_*jLLall jjli lillll 4 _sLAoVL . ^jAajJil Ia_$J 111 ■■■^1 

4 4 

Igj J Cmjj (jjJI jUMI ^aj jjla jIjmVI Jj CjIuISII {j* jjiS J Ci^j^-li 

4_*.la. villjA (jli till A Jc f-Luj . jjUlIj Lc-jjjaja jjSj ^a -ali Aju La] AjjloS plA-j-Jja LLL 

• 4 

Cl I Aj jail J^A (Jao jl ^la^a Lal jjSu ^^aJIj t Jlaall ^yajya 4_a jlt.aj jjja Jj 4_ila 

. Aj^Lill 

jLaJ <aL 13 Jfc Jj£i jjl O^S 4 e^>dl (jJ a J ' ^^AJO (jAII Cl^Labuall (jl 

ijjaill fAuyA (JVC. ^ j nilKll AjjjIS oaIaj VCa_3 - £-A ^-11 Aju Jl»_ill ^jAajjJ ^j'l-a^ll 

jli vA11a£ . aj a V 1 ( j3 i_uLaJI J_c- ^ia^A aA-i (Ja JUj j »j ■» "'ll ^gi j mU^ll 4_j»u i AjJjj 

« 0 

.(_^jiaSll jjj ( ^ j ;VI (jiuJI oAJg lijljia (‘)4 m aj^l J (jAa^jL^lull <AuU 

0 4 

j_^ijll £a liil JJA jLaill J jjAa.jjjojJI Axial (j^aiikj i (^jlaSlI jladj ^Lai&Vl (jli -jJUlLjj 
(j<a "j * "'ll (_5jj_a^a jjJ • ^jJa_^all oA>i {jjaLaJI ^Jl -j j 11 IKII Ajj^lij j ial‘l 

4 4 t 

c£ jJl aCA-uVI . Ajjjli L^CjLloIj aA,a.inVI Jl a » ~i ml CuijAj JjICj ^J- L a ^I I ) ^jAa.jj-Lull 
(jAA ,ji ifljAiJl ^ iiuij (jiaia. Jl (^A>i oAaJ jlajjl (JaS (L_iLaaJ 

4 * 

Aii.lAll (jAa»jjJoil! <aa£ J (jA^iU ^UjjI J] jjAJaII oj^i A*_i jl (Jj 3 CjliluaVl (jl 

• J 





JjVl t—LilSLll j_jSj . i»j ill I 4 lAjli jjjj jLajJI bajj uj 
Ljlkj ijjJl j Penetrometer JL ^lii ^Ij LjLajJl <ajj ^Li qc. SjLc. (jjl^ll jLu 
L_ilua_i]l \jxtk (Jx*—« jjlj I' y *, YY£A ^jl_uli jAjj Newton (jjjj—u 4 ~ ^ oJjkjJl ^^lc. 

^ (_5jla£]l <&ljj (jiali* ^ jji JLmi jji Ljlaj jbLll aq>1 

•LfcM>P oV ^jJJ j m in i 's j (jjjjoj V^ (jic- jLJdl 2“^ AjIjj (jj£i • Ufi-ljj * * 1 

ff *■ * 

Uajufe jl V \ j jc. b 1 jx j*o /jjaSjJI AA jIajII Cj jjlaJ bj (_5jJa£]I l «Ln ‘ laj <■"'J •>- 

l 

C V< 1 1 a") 1 a-K jbjj la^\ 11 £A_ail i*j (jJal_^«l (j* Jp<J A j iV-ij^ill ojboi! (j] . OV (jc. 

{ja (j^ii-Tk \a 3I jjjSjJI b (j ) a^alt jjli .jbull l t Jai j-a»U IaISj ^uaJI 

t■ *■ « 

4 jjjj -kJI c-Lul bkj a-j lull jjia Jj-gia JLAjJ *; jp £31 .tufl O* (jJJk-ui£V) 

t * Jl 

jLi (Jl_a. 4jl (_j-lc. i (jjj- a Jl jj 3 4jjJ»iIl *11 ^jjalj^al oX-i (jx (Jib (jl (j£*j ■-*!! 1 S> 

* «• < 

4_ >1 ini (jl (jS-O-jj l(_£JJai.H JaL.tl'nl (j* 1 jW 4 (Jlii (j-jil U>’J^-11 J j At ^1 J^lj ullj.l...t <1 

, 4j_a jJ jj. dlbljjajlal 

1^-a.Laj (.Iuj JC 1 £AaJI Cju (_g_p<£]1 jLb ^3 (_gjLall (JiaJill ^al^aV AjjXal! i-ajlLoll 

Sjjli i Cryptococcus laurentii e^u-aJl vUui . Sjj^jJl (_yn ^Ijjlj bj-u^l JLu^Li 

»jl_>a CjbkjJ Clall jLti ^ jLaaauiI (_ybi 

. jjjJjSJi .tu^l <X4iU 4^9 jfl 4 j*jU 4j 9 4.'--.a4, 

: 4 a 4* 1 JJU JJbc^ll (jil ^4^'bu 

*■ 

(jil (Jjjii (Ja 1 j_C. lie. t^b* (jl (jjjj l^-^-uaj-oll life (jlc. 4 <~J-| j tt iloII ClLuiljill 

f 

(JaIjjJI sbfc 4(_gjj a^l jLa!) (ji (jjjbaJl (ji*ll lilliSj 1 j j )V1 (jbJlj eib (jiai-a. 

. jLailJ jXAaJl — \ 

.jL*ill jjj (j-a AaSJjJIj (jiajjiuill (j a 4,'^a^ Lall 4 ja u31 — V 

uM- CLH^l Ls^lj ^ ^ J L> J> ‘ " ^ t V ijj^i - bj au 4 j * ■oil (jjA<ll —V 

a 

• 4jL>A 

. Ja/ajLl a V x 1 C. lauventiij Cryptococcusflavus ojjAaJI -£ 

■ ■ — rn 



Clllill i _y=i\j*)l AJjOaJI - — - -- 

ft ( 

(j-fti vj ajt 4. a 'i-v r. 41 £ t iijLo, ojjSjuoll _^Lojil (JLaxIuj! ^jl /^1U JJ 

c 

J .n ->~jj 4.a.uj]i o^A (jiaJI ij-a l ^ ' * <-Uai J j ! 'H* 2 (jjJj'VI ^jLga'Vl <Xujj 

“Li-jij ^-UjjIj 4_cuij (jilij_i! ij£±«]l CjhLaj'VI .lie- 1 fl--^ r - 

^C-J-aJI * , \ I4JIJ liLVa a ’ A| i * X ) ajja -Jl Jbuu»L>;ij jlaoll ^ 

^la '^Ucwll iju *\1 JLuoJ Qjj L#l .Thiabendazole V ' J * J '> £jA 1 ,j. ) 4^J 

X *IV 4 j mil jjjjLaJI X 1£—VT 4.bunj , \ ] ] Vl 4_j_uU JaJij CJclj-^Vl 

. UjL aj^SXall Oidal*-#!! ^Ijj Jjbm i A t W JjNj.wlI 


jLaj (ji /*. expansion <jp l_u _yciall (jjjSM j—x-il'u aJ-i : W JjAa. 

.iiUan CibUbu. Hose 


*1* ^ULUI jL*j l _ / lt 4 _^jj»]I AjlLJI jltS 

dij 

■ iblii 


f ;: 

■Lll* + a 

Xlla 

OJ^ 


5JjAJk 

n 
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Jit 
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V 
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YA 

Y4 
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J^kli-Q 
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> 
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Y 

O 
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V 

U 

Y Y 

t. 

Y » 

YY 


L_J wJ j’lX- f j 

_ 

- 

- 

1 

£ 

) Y 

0 

\r 

oY 

YA 

YV 

YY 

J^lxa 

4j ( ^ki4 

- 

- 

- 

■ 

Y 

<1 

r 

1 * 

Y* 


U 


J&1A 



: JjAaJl CiUaaiU 

* (jjlj * X V Aj “ <| f^VuIi ij>v4l' • (^alc. frijA ji ■* U>^' 

jiJ j{L o^A <^h Thiabendazole a±iA\ ^ cakL. 

aJul f j > iwj Ajjia^l jLajJIj CVy/?/6*£0CCM.S lciMI‘€!llii £ tLaSU .Iju J-ftUj jUAjI 

. ^jjmllS aj 1 <v>| “ ^ $ j 1 * 1 1 IS aj 1 *v>j d ) i aj ™ Ca a.^ 1 * A^_^a V ^ 
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CiL'Jl (jiol \jjk V <+jlLJI 


ijrfi 4 Hi 4 a • <LL»ljt4 jIa jli CJj »j_4j <jU_* : )A ^5j JjAa 

U-tfj ijlx*ll jaV|j 1 jLl* 1 «jUS . i (jrt> 
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j in» ■» 1 
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H 

iV 

nr,£ 
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JUS ^J1 ^ Jju U jio\jAi I Hj$. J»i «U jlall : "UjI j 


* * ✓ 

Penicillium digita- jc. jLidLall ( j jj Vl ji>.1tj _y^ aNI ji*ll ,jd>a j* '^£ j) 

4 Geotrichum candidum jx. v Lud <11 jdaLJI ji*llj P. italicum 4 turn 

* x x 

xLail ^IaXa> ^-3 iliLun 4 -all jLali ^ ^ a all Juu a_>Xl£ jgLud. v. n nil (jdlj-aVI _>1SI 

44 X 

£bajj Ajjiaiil l'iI ^j jJI jLajddalj 4 L 4 H-C. 4 LjjLaj [jdlj-a'Vl oiA ^jLL) . ^LaJI 

X 

(_pa*_) bill ^ 1 "ijj . a j a Ml Aj ^laa 1 ^111 £a_dl! ^ jl aj.-a Jill Aj (_ii*j (jUl 

X 

dil.ij ijail ajJL»j (jli 4<JL^ ajI ^^Icj . Jj-xall j j % oil (Jl a »dl iJ iLa 4^j_^VI dila.lj^'i/l 
. (jaaj^aall jjlill (ja A_ajLiLa dlV^Lw 4 (Jj^ia (j-C- (JJjJblll L& L« 4ljJLe. 4 Ajjlaiil 

4 A 

^jic. A 1 ft nail CjI.V.i ulb IjJiiSi -tj't i'i ■«. < .-~l A iaHa.ll A_a_ma.ll * .■ j -. j|j bilj .^Ic. s.Uj 

X XX 

e_>aill -lc. |jl L_ L> J A j a£ jl ‘ l j < ■* j-idj aj-)b£ dl^-uj j,da5j 4jLalll 

JiW^ACjdl 111 4AA&ljj]| t'll-v V'Jl Jldjl ^daj Jjj blliA . (ji L^ljUlj ^ajaJ 

JjAJ jUoV A_*lall Aa.L»Jl jjlc. il£b]|j ^labA'tfl Jl 11 a (J£ . AjJaiil djld-ji jjda 

. AJjlall AajlLall jjAj AjjLaj^ll dllJu.ull ajJ 

X X X 

(j^alj-al ja J1L ^olsL^j ajI jjj) jLaMI ^aauij jl I ^Ao Ad Waks al ^)Sl ai] 

X A XX 

VjJ 4JU*Luilj Ajj^aJI A^ajlUl iliLu! ^ ^ ■>■ 4 ajikVl ulll^lult ^ Lai . 

CjliSliJl (jlc- JJj3 [jl [j^jaj [jJ^l a^L^all CjlijlSll j^l Jjl [jLS • Ajjl a J^ll CilAj Jail qa 

4 CjUUa_l£Vl dilljj bill Juu 4 1 ^At Ada DeVerall AlaaaldlLdoAall jLaU Ada^aJI 

X 

^^uVl dill Candida guillermondii a j x a U1 jl Smilanick j_£l Adi ^yi-i 

X 4 

Debaryo- L$jl ( _ J k- LLLa dis>c. US7 aJ^Lh Pichia guilliennondii <-_adl_>-all 

X X 

Ajjj all A-ajliall (_LatjX. ^»aI j^a j_j^j jV A t bj^a 1 jla d dlt-iaa L4I 4 Ifiyt'd$ IlWlSCfl H 

4 x x 

Cir- jjAjlll a jd ^Ixu j4 Ldal Jj*j ajja>ll bIa . i'llj.da.^11 ^AaJl do La jjdljaaV 
aoa_^ 1I idiLaaj^aJl j^a judJ ajlda_a£ (J^joall ^ AjJIc oc.li£ j jVilj fus Union 

(_jAj 4 aJjajll ^jla-ui jjlc. Ibajl dxlj-U ( _ f Aj 4 AX-jJ>JI jji Ajjj^ dbLdaa ^tuiV 

djl -olull Jjlc. J>3ajll AjuLIij A- 0 -iJl JuO J^a. A Ld ^^1 4Aj^>kjdl dlIdjdail Ll Amu A-ajLLa 

X 

j\ |aJjljill diLjj] L. U_1'i ^Jj 4^j__)^ll ^slj-a j_ji dLaioall (jlc- ajja >,ll (_^iSljj . AjjlAill 



CjUill 


t t 

(ji L^JaJ 1 ^ J i f - jjj-AJ ^ill AjiiiLuVI Ajjjlail ^Aj i (__^a__>Aail jjlSU ClLuVI Ujjjl AjILcJ 
Debaryomyces jA j a, Lll ja jjj ^jCa* I -'—J iJLia . a ->» j.^ il CiLjISII i '-» iLidl 
jLaill ^ jLi jjJi l$]j Mai us domestica ^liill jLu r ^ku> j* Jj*j M“* aJ!)U sp. 


*-a Ls3l_jJLa aJLuCuJ t'j jSj j) c. iv) tbjLil Vjl.ILe A.jjj_d A-ajlUl JaLc- jjfL 
J^ jAi Ci U a «a A7a ] l jIaJ ji sjlfr . Cllj■’«-><-> 11 jLaJ C j)Wi L_ui*ill AjIaC. k j y h 

■llILS tAj__)ksJi Cl I 1 Jlall Igji i_jSUAaJ La tilLo Ciu Waxing ^AAiiuil A >'»<-. L^a^I l" il jUV 

A-«jli«ll^ ojl Ca all djjl^ll ijLajiCuiV AjuaJ^aili aI^jaII ,'; fig jl jiaj ijkjdl oAA jli 
AkjJjj Lu-la, CljjJa] A3 jjljLill CiUluL* (jlc- aJuaJIj ailLall i ajl»-'tl AlLaX- jl . ^Aj^iajl 

aa.j t ajIa*]! a_JjVI cLJj Jl jji Aj| Cua>. \ “I ^ 1 ACji US DA ie.ljj]l ^m3 

t 

Soidum carbuxymethyl cellu- ^a aU- c Jl p. guilliermondii jA U57 aJXJI jl 

<■ ** t- 

ji La_J . JLsj _ a'l A_ll jj-j,k ^j-X- J) ClJ JLiiij-iH jU»J (jlc. Lj-H -a. a 1 mlj lose 

f- t 

Jibll Ajlc-Vl j-a AC-. ^ US7 ilXJl (jaljj jjA *a Cj>ai.l V\ *\ i ACi, McGuire 
JaUaII Cirrus paradisi Cijji laj^jJI ^l UaLaJlj Methyl cellulose ^ 

cJllLCi iii jl dC-*-. i Caa (JaljCJi jA kii FMC705 jl ±*.j3 

J-ataC ^y**CC _;LaiJi jl A^La c- (j| . <ulj a^jlCa jljja Vj 

t c 

( KJ* ^J^LJkii jl ^1 Art .IX-LjjJ ^jl ‘ <- 4 Jj!jLa!I JaoI 

4_^ojLLa11 lULc-) jai u-C-LuJ &JJb 4. ftjla ill A_j1a C jli t aj 

Jju JUjjJI jUj jUicI ca^ld^a 


(jli l 1 ’ A.;. - mt AjjloJj ^ Sj-j Jli)J-ill jLaJ (jj3iaj JjlJ 

4 Methyl cellulose (MC) c. Uc-^^aII US7 ii^Li Pichia guiHiermondii 

. (H Jjia. ^Calj ja U£ Pineapple JliSjJI ^i*jl il'^i QjSj 

c it 

ji£l jji) t US / aJvLJI l^jua kjli-allj lina/.alil ejUu AiljLall jLajjl jjli ^jo Lai 

e f * 

Imuzalil _ll £»a Aklci-il o^.a. iall jli t^ajLuil AjIUj Lai i JjV ALaLaJI j^a A-llfi-li 
jua 1 $.11 a.) ilvUL AiaUkl JlijjLllI jLaj jlj .jj.i i—illlc. jA iJLi jl^l jj^J 

Methyl cellu- oJ'>aj UiliJI jIaUI j* JSI talc. JSk <1 ^js ji*ll jjSj it j j a >1 1 





*. e c 

SH ^j( . {J1 v\ll cs^^ cj* 1 ^ A^al&V^ (3 -0 13a (jlj 41 a^-a_^ 3 lose 

:uu*Jlj (FMC corp) jAj Shellac - based coating (FMC 360 HS) AjjSjj ^illj 

* 

pjl irtrtll <Ut)LkiJI Jjl .La A Jk. ^Jj lAjA ^ ^jjCk (JUj i 4_1jL 4-Jj^3 CjL^JJj ^Luil ^jlc- 

J^5Lk JlaJll ^aS. ^ <JUi ji£l 4 Methyl cellulose L_i^U. ^ UUS7 

* * 

1 j. ,'aj Aic- a i j^a ^V* aJVLJI ^jli illlAflj 4<LaU_all yA ^jjJjVI jjAC-^i-uiVl 

« * * 

. <L«Im 1I yA JliiJI ^awVI J jiSi Ujjju “u^iLi i_i!)Ujl J 

* 

Jl (_53 j»J (jl liAj t(jJj-i^Lll JVLii 3-1 -n^il Cslijl£3i ecliS J jjrii ^ <-'' ^ i; 

« c 

PeniciUium sp. jLil i jli JjV’l £■ja-jVI J . JIaAil] A.u«a>»]l ajUaLuAI J <-ii>jjLi!l 

* « ^ 

(jijujJl ^ /V* jLi t ^ ill (3» /HJjLuiI Aja-ajl A_su . Cjl 18 . ~i II ,» V A, y yC, Vj \ ... .« (jji 

* 

ljS lc.j Phomopsis citri .Jc. ^iL.u.'Uil ,jLJl ji_& C5 J1 (jjju (ji j£--y J^aLaJl 

aAG-US Jc. jJjJ A»a£dj ^3 L ahSl.jV Jaill Ia^ i PciliClLiUiV jiasll yA 


AjU {j*Jl J s^aAjI oAX-lii >.’‘1^,1 i-i i *.K l_liSujj t^ajl '^(jLuij!/(jjiSji \-alJLa ^ s_>aJi]l 

f 

ol*.lj_a.l ^ ^jLili (Sodium ortho phenyl phenaie) SOPP ULL ji L^Si . .-..J l 
Jc. ^>—1313 <1 jjj Ji (jS-aJ ^jj-ail JLd J A-_>j 13] t^_sjL»„lji .. j ^ _A-i- CjLaL. c- 

.-jAa^j-adl jjjlSlI Ol»x>7ij JJ AilAaVLs i a^aadi 


Unujli Jlijja jL»j ^ic- (MC) ojLa aji ‘ 6 j'~ ~dl ^ US7 aAUs ^jl 

^jjLa (jin *S t_jl Aaj iAjjL£ aAA -jjIa^II aAA ’ ( ^ ^3j} JjAa. ^ 

« 

^ US7 ^ ji./r-i j'I (jjlSil aLsjI Ailji j»Ac.j AjIjS^jjAiil 

AijULdL JlaAdi A ui ?xAalj ^jAaLsJa-jl jJAjJ iCjljA*-di AiLAai ^ MC 

. C-i jLal. Ai l^ilaatAL 1 A^a 

yt ojl-Asuall aJ^uJI <uSUi jjiijVj a^-Lbj'V aA^jJ MC t,_(jLaauuul (jij .aIIaS 

- > 1: LS £i A-ajAJI Ajjl a jS )l Aj^laail lIjIajjaII iJLajiI»ui AiLa. ^ AAc. >. a A-a..: 1 a*j . oj_ua-^ll 
. sAvj^i yj^a&l\ y idI JUuLLljI yA A-a^lill [_"*>■'>1 ^3 A^jIa-a.'! A.;aS 3J-cA11 ^^ ' ^a 

t « 

A j A S yjja_A Aj jj ,jl /j£aj .j_j_uiil£H a^jIS ,jl ^ a » V Aiu McLaughlin j£3 

lAjlujl ^^3 0 w~>ia v 1 djiAa.1 Cj^ L T S7 AJ^ludl (jLaxLujIj l^jlr- j.-^-wAdl ^jiaJ A-ajlLa!l 

* ( 

(j! Jji • i_jjl£U Aj^ajj^J^dl CjIajVI Ajjjjl AJUaluilj AjJ^JjSil jj-o J£ 

(_$y*A y-iS-j. JI (_5 AjjV jlua-JI jlSlI ^r 1 ^- y* ^jJ*Jl£ll A)J^i3 JIak'i.uI 

Ul ------- 


lUjLuII ijjAaJI < j * jlLJI 


41 * Jal Aj^g ; (JLaJiJl Aja jflhj Valencia Lu*j)li jl jLic-VI (jj*j i».VI l - 

t * t 

-u^aLi. AjIjIs Ajlj jikVI Iaa jl <.ii }A i Pineapple J 

t 

A A all *■ -11 til) jl 1 a_Jdj]l J \ ~~|\1 sjljjl L»] tilijj 1 |»J jlj inj U Jailb -LiLuaVlj 

t 

jA Ja»]l IjiA jl . 4l aJjJ 4Aua Jtl ( j2 Jail I ^lil -jjSL 1 j A'ik. ^3 j^JI 

t t « 

Ajl^j jjiatj L»l. Cy* ijjj^l <J>Uk U-uuili J ui^l o fc 

• t. * 

jj* l ^ V, ^jla £y* £aiLJ 4*jjl a*j ^aljllj ollill £-_jauiV 1 J .lais < (jLJI 

.,jLJt 4jl$j (jit Jl L$j*4 Ij.ttilli J (Jlajll 


Valencia < Pineapple £jj JUj.jjJI J JAxSIl tiijiai 4^«tll : \ 5 Jj Jjla, 

<« » • 

./.\' <AU*j 4jJ>jj > 11 Sjija. Jt jji-dl 


J^U i 

Ui)^ 

A^jLui 

Ltt>J 
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^ JjS/i uj>L-ill — NS/MC + US7. JjLLi JjIAj^i 6jL*j jiS J a — MC. n l n * ■ > — NS 

De- jj -ati jjUl j-j-.n - NS/MC230. US7 iliL- Candida guilliermondii 
ai'iUill - SH .jA/fji- t ■ jji>u Imazalil (jjUll aj+JI -I.tr- baryomyces sp. 
Imaz- LfjkiJl JiiJI ^ tiDL"'I -FMC 360 HS SH-1, L ^c- (_jjLaj)l 

‘/, • ,tt Z- ,t ijji* lIiLaAa — N jjc. jLali — UC .t* < 4 «ij alii 
. Valencia^ V. Pinapple .US7 ;aIXJIj* ^L. jL^ - US7 . rJ jJlS 
























^ jUJ ^ JjuU ( jio\j*i AjjfrS'l 44^U1I: Ima^ 


t t 

Jjli i Ltijjjl 4 _sjia. £*«l Persea americana Mill jjlS j &VI lIiLu 

_ «■ 

L-)i ahJJ (jjjil (BS) Black Spot e-ljjaiJI 4 jlI_uI ^uajya Ji-4 ‘ 7 -^ ^uaij-aL) AjLlci^U 

4 (SB) Sooty a ul x^ll JlLiII killxSj l Pseudocercospora purpurea -jx- 

c * f. 

AjlCaVli A_l*a’| J&\ IaAj i AkaWpeltOpsiS sp. (jc. Li) 44n (jail Blotch 

jjx. jWiiVI jU!i (ji l *1 ^ BS (jj» jjl.-iall Jjii . q»ji 1 I 

^jialail 4 ' ii >n) jLoJjll AuiLjj mill A « j all (jlri-k Jj (jJJjj . A^ajLLall , c, j ig 1 j jlc. jllajl 
.!■_' Wail iLliijjt 4_Jjia. LlLc. . OJ-iill ^ I •) e-J-LM (jE- ) all 

. Akaropeltopsis ^ail\ (j* ^Vi»n H ^^ic. ^jalall jj-uVl t j jJl Alljy ajl a_*j 

t *• <« t 

jDVI AjljJ AJj j i u 1 $,U iAj^Iaiil CiI-Ij-lJI lJI«l».j-4ji V A_i3lj^» (jji) aj-lli> IjljAol iilliA 

jjjjSj ^jic- jjja j^mSI (jjlSil at l nl,»_l11 <s\ a jji ^Laall CjLiSj-a ;>» 4 > * 

Ljjljj ^jLiuVI A % l-n ^jic. (jlliS 4 <1 AJ4 2 .noil Ajjiaill Cllojxnl] 'LajlLo CjV^Lui 

. Aiull 
* * 

: ,__y4-3 4 ^aaJI Jju jJalji Ixl 

(SE) (jLill ^jL jjic. — V . j^iSIjiiVI — ^ 

(DCC) ljjSjj Dothiorella / Colletotrichum <jc- l. ^ill jliil (jie- —V 

* c 

4^<y]l Aju (_>ialj»al 4_JJ^|J jjlll CjljjlaiJ 1 

e / 

£-» liiljixi jjSj Colletotrichium gloeosporioides - i 
DCC j SE (>» ^ L-uiiU Dothiorella aromatrca -T 
Lasio- 4 Pestalotiopsis versicolor iFusarium solani 4 Phomopsis perseae -V 
F. sambucinum 4 Fusarium decemcellulare l diplodia theobromae 
L-ii-uj CiL>j]l ax- jaaJI baa .Rhizopus stolonifer 1 Drechslera setariae 

jLiJl L_ji^]o ijsx. (__ji 3 j*s A 1 .nt 1 jKj 4 ( jJa«_ill 'j AaJJ aI -s. 1 1 A^-j' ill ~) a Llalj^al 

.(SE) 





‘uj 3-=^' j-* ' a J^ <jA' ‘j^- 4' jjjla jC jX^L> jLdl ,-»!-> i d jV b^j 

4_ajLLc dlia . jjlljjVI <£.lii-o Jc b jijj >aaII a*j jLi! i.*t iLill jli 

* 

CuIaJ! Jla Ajjiaiii *— illuJli ( *AaJI JiS <Jj]l jjjJa jc Igjlc- J-oi j (jl jldj aJ j Wa 
JLa ajI i_ 5 ^j .Prochloraze Jl JIaaLiJ jjjia j 11 ^A-aJl .ia; jl 1 (_^LaJI ojjjIS 

e c ,, 

jJJ a J. \«^a ,a l l jUMI ^yie Jl d,A ~i > ,.J2 (Jauh A VJ ..la Ixm j-i C. ^j_a,VI a-lS^all lift jV b^ajj 
(JIaa-lJ jjjluial ^U,VL lAjjjjjj Ajeljj ClleljjJ Jjlc. JaIxj AajLLJI t \ ja jla « bjjjl 
^J! claliV! JjLiitj jllAlJI Jaa (_JJ jJ dl^ (J^ tUlLa ajjSlall Aj_jiafiJl Cjl.llfall 

. AjjJaII AdjUall 

t * « c 

Alai Korsien cf £i/ Aiaj^i jjtljsVI ^jooIjaV aj^jaII AajIsaII ^^ic. Cjta_iVI JjI jll 
Dt C t SE (Jid ■ aa]! Jaj (j^alj^aV Ajjj -Jl A_ajlUI AoIIaJ 1 ~ 1 J•*■ ‘ ^ ^AA 

aajILJI Cia-C jii. £aa1I JjS jIaIVI jjk- Lij Bacillus subtilis JL*iJ lie. 

t 

J- lx->. .-*j U£. SB t BS (Jld AA- J l JfS (ji> 1Jdl A-djlld .jS U^^jlSJI blA (jIa*_Lu.Ii 

A 

. £asJI 111 jWil! (jialjdl AajIjLa 


JAffi JAj jjil ja! «U _jl<U 


A 

(JLauJI ja aJ <jj«_dl B. subtilis bjilUl ji Cuj aajLJI AiU »J1 oUjiIl (j* 

t < 

i*j jjlijS VI jLo J_4Xal) ^jS CjLjjjaAll jai iad ill Jl»3 LgJ jjLSJiVU 

Thyronectria jki j& UjL« aj^iall Cj’ujkili A_iLcaVLi Oujkiil ala ^a! t A.a. .-J'i 

t * * 

^Ij-al AAjLLa ^ aJLc. SfrliS Cilj b>ijSJI ala jl Ll« 1& Cuii liJj .pseudothchta 

C H f- 

JaxIuJ LallC. jl <. JiLaJl ^ jjLSjsVI jL>Cil (jlc- jl ji Lallc. tDCC j SEj J>1 aI jilVI 


. b al« a ^ jlojll jj lie. jl jljll i-ili-JI ^aUI £-a 

Cl a 1 1 ^1° *J I JLaaIujVU 3^>jaS CjLiaSj j_iaj B216 AiUui subtilis 1_jj1^ji1 
A ^jic. Jj ->-i >,ll CjlSij ^ ^-Cajjj frl-A j-J 0 *' ajj j >1 1 CiIL /LLi ll 
Auajllall aaliS AjjlU . ajjlJl juuij CjAa i jlauJI ll^J jUxlVI jlJJ . frLa ja j All 


jil/bbe- ^ ® jl£_jll CjJiJl Jid AjjIaI^I Clllfldli ‘ ~ita«‘i..il AjjldjSl! Audjlidll ^d i Ajjj.a.11 

*■ 

k-y N E . X * jaij JjIa L«-S i^ubJI Culls s^jiiLaill iujjiS jjudljl t_iSjdll dlilj <il_d 



CjLuII AjjiaJ) ■Okjliull 


(j-a (J£ oiji i_yajjbJ CLulilil jl (JuIaIjI '■ LA ''<a!l ijlatidll /_pjJl (j! 

o^La LjJjjS.'H (JLaxiuil jjjlj (JJjj A X 1 Jj (JjA^ Lai . (_£_^ixA (J5 LuJ SB ( BS 

. IgJ jLaMI v -iuiajj xa.LJi 

iAjjIiAll Cilii j jail (j* J£j ^a •>!! JjJ Jt til tjh j' % i~iVl (jlj : Y * Jji_i, 

AjjiaiJl CiIaujJ', j_a SiAla ji B246 4J5U B. subtilis LjjiSJ! 

(jiihj llj * * i i\\ Qluaj-alU jjLSjJVl jLaj i-lL-i'i SJ_ku i jhs- 

■ S-uL^JI 
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: Jja4I (jic- tlilSa^^U 


A a i Jl ^J*aj-A ^ Y J-Z .rf~> Cj>L ^j*jL-u] 1 oJ_*i O-'LS 

Ijj . ',»3j ^laa-i £lj Jj.j Ijj (ljj_^ ^Via") jL Aji aj^ajll ^ ^ LJ 

^uaj-oi A A iiulL l—«i . y A,a fc j Y ' ,'. ,jk ^ LJ t Y^j ^laaj £_kj ^ 1 -■ j_a.j 
( jllki. L _A j- Ij] . !jk-aa ^l a a j Ajlli. ojajll Cul£ ijj . I — £y> r a...fl 1 Cjjl£j 

Ajaiil ^j-o K,yZZ~i A- oj*jJia ia jlo A Aj>L ■ 3 ;A u 1 ^ !jl a ^j*3j AajLII .iiC- 

j\S Ijj . V ^la<J *Lo ail j^A A^jL# AL^ia Jajix*. AjUjI l j >3 lijj . ^ ^ la * J 

. t ^*3j ^Jou Aj*i]l AajU iajlaA Aiu* lilliA 


X£o 












C*jUK l>.V AjjjjJI Ojli-JI 


A Utl.n^li B. subtilis ija A kti -i 4 iilj _^£jj j^!ib : Y > ^ij Jjxx 

. Xu jjlSjfi'tfl jUi lytjj/il o*'J-Vl #Jui (^s> jUill i_iUL*ll 
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k ^JsUaJl ^o^l Jju to ^<?i^A<! Aj ^ > ^ 1 <£o^UIl 1I: L^lw 
\j*}>3 UaJt wjL j J ^St •A+tj£jU\ o j it aH ^3 ji Aortal) A 

Biological control of Silver Scurf of Potato Tubers 

:A0i 1 A* 

i Helniinthosporium soiani jLill <jc. ,jJ»ILJI ^ A-uaill oj-liJI <j^ja u_u -~<j 

( c 

IJiA t_LL-ui xij . Solatium tuberosum (jJalkJ] A.i^il li jj j ^ *1 1 ^1 /ya ybj 

Uj mr-ir JilLi Idaho AjLVj ^j3 (_)JaUaJI (jjljlj ^jL-a_ji 
Peri- Axa.jlaJl a iU'i * ^Ic, sj , j (jjal^C .1 (jjSj .jVjJ (jjjL» A,® Jjl*J 
jdjjj (jjti .jc-j 4-ijJl a_ic. jj ( 3 £. Ajjlj (jjSj (_>iaj^!l jjLuii (jlj jjiliJljj i derm 

JJai ut® aJ ls^J • ^ >1*» J®- AjjJa^l xiLa i AjjJI -ilx. 

* t 

QjLa-oIl (__>iaj_«l Cli i luuj jjJajJtiL! Axhls _Ji£l AjjXll Jo a.: ^jjXjj-JI A 1 si-. 

. l$_ulna) ClXxj ^^£1 j*. jaj t* illnxi t _ ff lill_3 

c f 

CiVitui (j-« j xd£ l. td^'j ujLi^aj o_>jA*yi CjIjIaJ! jxil 11 a aj_aaI cobjl xil 

dn*. t(TBZ) Thiabendazole UoXa Jo»i,J ^jkill xxu>li aajILJI i/. soiani jkall 

ClLjjJ (jlc. l_iLaJI (jisJI (jiajA A_4jlLsl CjLaJ JapTullaIi jA J j l all IxA (jj 

A j i'n all BjJl I til (_pojja] Ajj-Jl J1 A_4jLLoll JIai»-~uJ A-A-*'J Jxlj-C. o Xc. iJLiA . (jJaUaoll 

: l^Lt .(jJa lkiS I 

f t 

f_j^aV' Ijjb Cjj,1 a i bj j A\ (ja ^jJLjdl (jTj *' Cili (jl Olu — ^ 

. ( \ IV* Aiu, Admas) 

t 

_JaAll /Jl I_U tiU AxZtaiji Sj_ii]l i_^al Aj jj aJl AajLLcI! ^^jJsUadl — Y 

. (jJaUadl ,'] jla-tt ^ ojxil Ajj^_J 1 _,>3jj Jic. ajWii ajj3 JiLx /t. Soldui 

L^xS jjj 1 mil a^ljl £yi 1J 8~1 1 id (jl aJ< oi jh all A_j y\ Jl AajLLJI Jxljjd (j^U —V 

. (_>OjA<JI 4~ IJV ) 0 JX. Ajjja J 


lUill 


Pseudomonas corrugata Uj-ufuJ 1 jl aIui Chun & Shetty j£i iaJ — £ 

• AjJlc. Aa.iU) Jjjaj*a!l Oj-la. j'| >Aj«it l_ij^]a l^u-Lu (jSxJ 

:Lt ^ja 

:^,H. Sola/ll t iium Jajii ajV>CJI k^jloA ^jl ^^aUI -"'■>■ dl' Cuj AaJ 

Pseudomonasputida (PM 1) -) 

Nocardia globe ru la (S244) -X 

Xanthomonas campestris (P76) -V 

IjJlttln .,a ^gi j_)ulalla4l CjlijJ _va £. ' ' r 4 i CajlAall (J i lAjjjJ OV^Cull aAA 

LftSt (Jjla-a (_ha I Cjlja-«’u.,a jjjjSl fi.l3kj ^ ' * — X * J'jiJJJ OljaSjJJ Aa» 

.Xr* XX 


jiaiil ijijjji!! J-tLiJI >44111 ^s- 5j Uh« H CiUilih j-ub : YY *2 j JjJla, 
Ui TBZ J^-41 LU. <ilU3l,j yijVl iWUJl tf. solani 
. ijj-JI (a^J <L«jlLa ^^2 AJiLj! 


CjVv^JI JUjUaJ .lie* LJUJ^il *Jew l 
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vvr 

A ureobacterium barken 
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00,1 

u,r 

Xanilwinonas campestris 
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1 \,a 
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dlj j-dijj I SS 2-2 4J5L-51 //. .wfa/ji jkiil Cj_u jSJI 
. ijdaLLjJI GUjj ^ AjLa<*JI ^kw 5 l 4 aLu> l / ± c - 
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<J2L, 

SS 2-2 *J}L- 
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'j.. .tl ^jjJ| t jQ jl <l<»_jUill -T 

Biological Control of Dry Rot of Potatoes 
ji U»U JUjUmL 4»yUil -1 


•■*■"■ 1 * - 

* 

^5q«.a lS £ a A_a frAjI (_pal^aVl (_ya tjjJallaJI | ^J ujLaJl (jta^A J JJJU 

* 

Gibberellci pulicaris _>3=aiJI ^ <jc. 11a> i y - jj . -juislkJl ji>-ad jSL«l 

t 

Nectriu hti e mat-Fusarium sambucinum Fuckel »uVla.jl_)JI (Fries) Sacc 
li& (. ; .>i^o . Fusarium solani var. coeruleum ^.i'bKl ococca Berk 

'■^j-U-Luj jjill (Jj. -»■«■ ^jLiaJl jjij . |jUJi jjiiiaLllI t'l ;Ut-a jdaAJ ^ cjaj£ jjLii. 

+ t 

Cjj.li . ^LuV! (jfA f X O (jl j •>! (J>wau JlSj '/. 1 all cjLaJI 

. X ) A (jlljjj ) * J > *WT (jSiui (jAj Jljjjfij jljJ ^3 ^jAalLoll dlUiJj ^3 Ati "kll 










f * t 

Cjljj u&ji ^jjj jl ^jLlLuij G. pulicaris jls t 4jj.JI * -v .i.'<1 -U-vj j.Uill AiliaVL 

t St 

IajjjIj iiaj oaj Trichothecene toxins jUiVI ^ 4uiiJjJI aj^VI ^ jLo jiU oli 

• uL?f^' lJI 

F. SCIIH- jl| t *11 'l ^ . ^pajjdLl 4jLi^^U <LU 4_C.jjj^Jl ^juiaUaill i— tli.j-il 

ojLall 4 (TBZ) ^jUiil j <*11 4 S^jLix 1 $jJ lLiV^Xu* 4 ] bucinum 

4 4 i.i~^all 4-ttjLLall aift jl 4i_iUJI jivil ^_yajjt Aia 4il*iJlj 4*1% mall aiia^l 4jjLu£jl 
(jjljj jaljJ Oj-i-j Jla-I^V Ij^j JjLaJI (jS 0 jxuJj jl Ja") -tall jaj 4 jiiljj^U 4jjli 

s 

F. sokini var. coeru- jiaiJI jl l *1*1 * 4im Langerfeid j£i oilj .jkill CiVVUj j±j 

. TBZ iiia 4*jlL» aoit leurn 

4_*jVLa jjSJ (jJaliajJI t_il_Jl js_*ll (_><a J-“ tllji-a* ^l ^jill i—jl 
4ia Jiwii J‘ ‘"^1 _^ialll 4-lllaJj . ^__)iaJ-aV ligJ 4jj>J *vH 4-ajl a 4 II 

t * * 

ai-C- j_yil j»Ll 4-m.a. 4 j4 £jlJ-JJ ai-» ml (jJaliaJI jV I J^a .jj . 4_jj Jl 

4jj.j -Jl 4>4 jLLJI J^Lc- jli 4 ^jja 1I jjj£j jc j j -t a l l ^ ^uUul 

Luuij Sj ajiiJl aift JMa. j_)iajAa!l jjlflll Jjij j i a Jj Li t ajiiJI aift Jj-J 

jLa tilli] 4J'^iaVL 1 AjLaa'iU 4 LI 3 all (jJaUaJI CjUji jj$J LiilC- ^Jij 

9 

^ail 4 1 ,..1\ t. jj^j ^ O—O jjy X A * 4 a4j j J4 4jUh‘i 4j_Joj J j_jJaUaJI j^Jk-« 

^ « 

^^jJI lit 4-«jlLa ,ji <11*3 ajj a >11 ClVliLn ja ^ibla jl ^a . 4ajj(jiiaJI J-aljail ja JJpS 

G. jl—ali jC. ‘ "..."i'll i_aLJi jixll ‘ «<ii$J iJUiuU Ul±^lj InjVl 4jJ4i2j iJUa jl VI 

I'lj K U 1 a S. 'n 1 ii«» L 4 JU i'X I 4 jj I -V 4 -°j l° -a JaljC. uSjtj CjJXSb ili . piiUcOfis 

ajjAaJI ^|_jjl j jli liliiS 4 Alia liiUjiuta ^ylj 4 jjUJI jJaill jC- 4 —IXwiall lJUJI ji.ll 

. (jia^all lift 4ajlia Cuj J 

'.Jb j-^\ i-^A $\aa 

t 

jL*JI <_>iaja '■ Ajjj-aJl 4-»jliaIl JUjlLuiI ^^Ic. Cij^l (jjil aiaftaJI i-JjLaill 4 > a 1 1 

s t t 

li^J 4-J^itiaIJ 4 JU 3 Aajlia (_yla*j ^yjl JjLaiil ^l_>jl (»ftl jl Aaj 4^IaaJI Jlajiuill <—iLaJl 

: 15 A L^J^' 




I 4 J *Uj-v Jl 4 jjj]1 QA jl (_>*iaUajII AjjJ ej 2 iS (j* Jj*J 

1- Cryptococcus laurentii NRRL Y-2536 

tJ Aj ‘ (J-* /a.iL ^ • x V ^ 1 * x Y i^±i Lo a!L«j 

a jjaAII jla lilliS Y 6 J X £ vjia. . <_>iajJ! (jUiuLl (jjilll 'jJjlaill 

2- Deharyomyces robertsiae NRRL Y-6670 

t t 

JjYI ajjaAll qa a«U£ Jfll Amij a!1*3 i _ s Aj 

3- Candida guilliermondii NRRL Y-12723 aj^oaJI LI 

(jixll A^fi^d A 11 ji<dlj Akdj^JI Ciljjlaftil AjAjjjSll i-llLuj ^ L',n i A l H ml Lgjli 

. ^jdoUajll i_jlaJl 


F. sambucinum jkil) ujLj-uj-S tr lt Sjj-aaII <iV5Li j^-jU : Yt ^Sj Jj j_a. 

.6380 A25L, 


& 

415UI 

0J*4«1ula1! AjLJI <^lukA 
(JLmUauI 3llC- ^La 

Cjlijj X 

jl^al 1 A-J.Yaj 

(ji aIaxIl^II <1^LJI 

V vxr 

(J-a 

M'xr 

(J-a 1 

Y- 12723 

£ 

n 

oV 

Candida guilliermondii 

Y-2536 

0 



Cryptococcus laurentii 

Y - 6670 

V 

A 

AV 

Deharyomyces robertsiae 

Y - 1842 

A 

<1 

VI 

Pichia capsulata 

Y - 12632 

=1 

V 

v<\ 

Saccharomyces cerevisiae 













jia&JL tj^JUMA II 4-\.oiVl JjjAj aj-M-a .'\ AjV iLu ‘LJbti : Y® JjAa. 
. 1 Y ® V flj 4J5Lu F. solani var. coeruleum 


‘a <aa>u' aIa 

415L1I 

4j>Loill ^am| 

tr 

Y- 12723 

C. guillierwoiidii 

11 

Y - 2536 

Cnptococcus laurentii 

'i * 

Y- 7139 

C. laurentii 

'r 

Y - 6670 

D. rohertsiae 

^r 

Y - 1S42 

Pichia capsulata 

M 

Y - 12632 

S. cerevisiae 


J fl til ^JojA <AAofjkA -ImJ 

CjljjA ^^3 A_iLa2! (jjuJi ^_ya^A AJjj_aJl *LojLL2! ^^3 CjYTOm U^ 3 *-) JojiImuU 

. Gibberella pit Hear is ajaI_>o1I *J)I\ F. sambucinum qc. t-noCoH j^kljajJl 

Jo I ijJjS tiij A 1 ' jl V ' • j] ^ V CajLS clj^M Jo * j . wJ jjjjl Cjlj_ifkjj] 

Ijj Cd^TGx JLoj«_LmmI Ale . X V4—VA JjAi Lo r-jljlj 4-uola j^jaj-Jl Cjjia. L jjaLaJ 

« » * 

(JLa*JLujI -*-**» ^I ^j^a^cll A_A^lJLjft Ub^)J-lu /j j^SL) 1 j <u Aa_o cJLAioI 1 

Cj^Aa. 'jla i a.li olLlaoH LjjjAIaJI ^jo ^ «1~ A. .% JLq.i1.mI Ale. Ajl l" i' iiA^._jl 

: ^_A> Ia^J 4j_jaaJl Ajijlioll ^3 aIoxAmcoII IjJ-A5L2I pl^l jxAl jl 7. V 4 Un) 1 

I - Pseudomonas fluorescens strain P22 : Y. 05 . B - 21053 

2- P. corntpala strain S09. P.06. B-21049 

3- P. conugata strain S09. T. 14 . B - 21051 

4- P. fluorescens strain S09. Y. 08 . B 21128 

5- Fnterobacter cloacae strain S11. P. 07 . B - 2 1050 

i_to jCL J JmO -1 1 .M O (_Uj£2i 1 * ^>eiij-lM jjljVl IjJ J 2s il l Jl o 1 1 .m! Ale ojl A_a.j 

^jl Jjjl '511 4o \ * ,r ^jo j_jja^)o-oll ^>iaJi JaS Jo o^ojiAumoII 4_a^ojYl ‘La.Luio (jlai % 1 1 

^ ' * ^J) l)J J l£Jl a ji-J Ale. i , £ j V.® jS» s nj t aIoLxoII jsAo i *, 

1 i jn^ 2 1 JLoiJumI ^-jjlj JjJj TV < T4 JjA^. *_lUjllL' Jo/Cal^<L « . ~M i bn JJjSj oA^._j ^ * _3 

. [~y3jAjc&\ _j 1-all lUloj ^3 Cilxo^j ^j£ j! i eA__)io altAgioll 



Ouill V 


fjZa^yt (jdlj&l i LiA“i (jlc. 6jl Jirtll LjjKjH JLulLuI : Y " Jjia. 

jJa—iJU uiju \ /jjJaUajJl uL_jjJ *_iL_ajl (jA^dl 

. G. pulicaris R-6380 


k JjWlI <^Llw4 

^-lc* 

4 

3.Y 

Pseudomonas fluorescens B-21053 

\ % o 

P. cornigata B-21049 

V,3 

P. corrugata B- 21050 

o.r 

P. fluorescens B-21 128 

A,Y 

Enterobacter cloacae B-21050 

t • .r 

Contol 


Ajjj vli <L*jLL«]I ^3 Uj-iJiLiJI jrljji JLi, 1 1 ml jjJU : TV ^2j JjAa 
. K-A380 AJiLd! G. pulicaris (jc uuwu*]! <jJaUa41 ^ 


Lpaiik. 7. 

4*a i ll 

4 luulU 

AjlLA\ 

A* 

SjLl*a-a!l 


It,3 

Enterobacter sp. B-2! 101 + Pseudomonas fluorescens. B-2!053 

'i 

ir,v 

Enterobacter sp. B-21 101 + P. corrugata. B-21049 

3r 

> !,Y 

Enterobcuter sp. B-21 101 + Enterobacter sp. B-21103 

31 

'. • ,V 

Enterobacter sp, B-2 1 10! + Paw n o. aggloincrans . B-21048 

3 > 

1 Y,1 

Enterobacter sp. B-21101 + P. fluorescens. B-2110? 

35 

5,t 

Enterobacter sp. B-21 iOl + P. corrugata. B-21105 

VI 

A.V 

P. fUtoresscais B-21053 + P. fluorescons. B-21102 

Vi 

V.V 

P. corrugata. B- 21049 + Pantoca sp. B-21104 

31 

\ «.V 

Panroea sp. B- 21 104 + P. corrugata. B-2 1105 

OA 

3 3T,n 

Pantoca sp, B- 21104 + Pantoca agyjomerans. B-21048 
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Biological Control of Bacterial Soft Rot In Potato Tubers 

:<U 1 i« 

Envinia carotovo- LjjjSLII jc jjuLUaJi J jjxiJull ^JJI ji»il ■ nun 

* » t 

LPLall J UUaI ajLoVI jc .I jJ-u (ECA) J ra pv. atroseptica 

4—uLa £JU uL^uall ^rj >n'i II jje 4_Aljl J& j gkj , jj ^ j. ^ lx~i t iti «H ^3 L$j£]j 
AjL «->a! 1 jills!! ?r\ tLfcJaij 1 fl « ■» f- jljjj jl (job Vj 4 r_ j ■ - \ m ^j]|j t » j '« ,^ 
J j l i) jl jijl jl aL» Aa. J] L«a,i.a.iA j lfl **■ jl jiaj tAiiaSjj AjJa 

J IaLj aJAa-A tllVUJI jA Jji£ J £3 aII Ui J. jjj (CjIjIj jj £~ji 1a ^ixui ililj ji 

t 

4jIaoa 1I 4,a ll') J l ^3 oJj-a. jaII 4 mi Vi . 4 "v .'—.Ij j i c. ^ < ■ -- *< till j ^ ■ j j£lj 4 i E il l 

t 

jA AjJa 4li£ Jj JLOj a £jl ls AjjS jjL J-jiaJ jl a J-U-a3 CaSj J 5jlLli j±t- 4,a 1 «.a 
<• » 

(J£ Lajjj a Lulu < _ s J»jlaJl ^IumH JLu jl (jLw a^iLyAll jiao J . 4_l^ajuL«ll jjc U'iLaJI 

t 

A'l-» ~u 4jLi£ Jl AjjAJI ‘ - 'la'' - ' jl jSAJj a j£e 1 °J 1£ (JjLuo Jl aliijjj A3 jjSo tllU_ji^»ll 

t 

. Jjiilallajll J 0 jjjS Jluii. jj^jaII lift i-Auil . j»LI 0— V 4ilLw AalLa Aj>la 

f. 

CjULuJIj a jt .nil CjULwII J ‘j^ all 4a .j Jc a iliA AjJall jlitVI a_«jUa ciul£ 

Jc. a JjlLa_0j jljA-aJ! j^lraJj adlLc-Jj UhaII jA ULLall ^jA-a. (Jljj (lija AuX-ljJI 
« * 

A3 La AjjAll Jfj jlj a jl^VI JA3 ^-jjJI l,_ tjjulajJI CjIAjjaS jl JuAAlLajjill 

9 

CjIjaJI ^2 .^Lxl J£^U Ajjl a \^11 4-qjLLJI (JIajlJL^U ^3 . £ SjIjjx 1 j \ .allj 

* 

. Ajjoall <ajUI (jjja (jc. ( _jja_ / >All Ia^J aJUa AajUa Jc. ^jJk.VI 

‘■Jo j&il <$& jIaII 

t * 

(jfjlli tlj-a.1 J] Pseudomonas L>u£aJI jA CjYvU JlwuLul jl Aa.j All 

abjAa AjjSlJl CjLjaIIj jjAall Jr. (^j^jaII AatjaII Ljj3£jJI CjI ha Vi (jJaaaj t^JallaJl 
jllSJI jA lA^a AlaL.oi; A \ mi AL»La jj3 j ) a aII Jl LLlljj^ll oAi (jLLjjl Ale JLliljj 

A 

Pseudomonas put id a Lj-i'iSilL alj-cjj Jri (jjUill a!aL_a jl Aa.j iiiil£ . ^ jaaII 



* * 

^ <iui Xll & GrOSS 3 -0 3] . ^ -yW XxJ ^all oAj.^ 4_*jljLtt ^il 

* * 

^\ji\ 3** Fluorescent 4 /^j.x^l bj n^jll CjV>L*i 3-* {j_ja ^ ILa^j 

^ * 

^jlc ijaill LojI I4j.1l ^ 1 j i E. carotovara a^jjaJI L^u£jI] sjl*^o Pseudomonas 

e 

. ^JoUaJI AalViA 

AiLal 3^ ^9 (jjjbll 3^*-^ 4 jj_i_^]I 4 _ajLLJ| CjLuU Xll 

« * 

t-lj-al j| 5 J.L* 1^3 xjUj. 1 jx A-Jjt*\ a! 1 (Jjliill) (jJoUaLi]I (_£jL 5 j ^Jj Aj^jall A^ajliJl (Jxlj^. 

(jlc Jj ->]l AJli lillil LLsj .jjj-i aLsL«_a£ <x.IjJ> 1I <Jxa fp>j j 1 CjLjj.i ]1 jx 

—.. l _yic. jl aj jill a^o^aaII IjjjjSjJI iaLljj ^Lta. cAL^ 3 (jc- <ajILo]I 

A.'<-vj^jH L^ylSall (jjj Jlaxll (ji jjasljjll ojAUa Jjxj jlj . Ajj-lll 

CiUaV'II ^ jjj«' tiilii.! ^lc. ojjli Ajjjlij iJjjAi £liil l^ij-iiLaj (^j“l’j*jUuo 
1 I llA JUtfJ AjUill Ajjxall A_ajILh 1 I (Jxlj^ jli ^JLillj j .jiall AaIxaa ^ <±J_jjSx«ll 

t « 

, 4 .VaJ fljll bjJjfLill jl_j 3 l £ya oi^aL* 

AyLk jiiV' jx aJ"!^ II V (j* X VY -ji Van Buren et «/ 1. .> j I “I ^T“ Ai« ^ 

£ 

■lila aJU- 3 Aj^Xa. Axjlia (J^al jC- -jA ( (_^illajll xjUjJ a y ■ “ ~4j jtui L y* Ajjj*««llj LjJXiSb 

* t 

aJXJI <jl 1 Ckivibacter michiganensis sub sp. sepedonicus bjiifuil _j.ll 
4J j!j Lilikljj IaajL^ jLuJIj jiaJl jLutlul (jic. ajali A..>rl <jll L^J Q<a CICA 90 

Jji (jililQaJi (j-a A. ah-c l a'l',—.1 lr, i ijl ■<- *<U c-I^VaJ JUC- AjjJ^jl <<ajlLJ) ^j£ GjJ 

jxii AJajiLallj a '-* all LjjiSJl ^ya Aa_uU Ax-o ^3*-* ScbagO <_ tit .tall (jl -i_a.j ;(_iAj«-aSI 

(jjjii ojxi.j \ * x Y,VA - j AjjaJI (j-» jl .i-a-jj t Erwinia (ju.wll 

« A *■ 

jjic. .oj!i a Ij LjjJ t< au^ill IjA jjx aJjjjcJI jjjj'^jll <r lj_4 ^Al jx . dll_^a*J-uxo 

jplSll Jaj \ H ^jS L^j«LL£j lAa_a.ljj JJlx- t.-lai xujjxJL ^A (Bca) A_^ajxxil Lij j 'i^'ll 

I - Cunobacrerium luteum 2- Bacillus amyloUqiiefaciens 
3- Pimtaea agglomerans 4- Pseudomonas tolaasii 

5- Bacillus alcalophihts sub sp. halodurans 6- serratia liquefacicns /grimessi 






* * 
a l)u.^& i_lwliil (jalaUaill l ja_*]l (jAaj^a 1 tACi (jl A_a.j A_a!j 

. (TA jaij <JjAaJ Ecal-ijin (jit ojAtll L^i jjilij uiLjlijjjVI Ujjjiill 


Ala AIjAII 1<a ^LuJi L^-ufLill tllLfca^j Aj-a>j aAljj jjl (jjii) (3f*" ^ A4> 

tiilil i^j^ji-all (jaiaUajll ^ ( _J_ j )la]l (jLxll (_><a Jj* illjA^. (j» (jAaiiJ njiail ^3 L&JjJaj 

< * 

, jjuluiVI )aA 1c. AjjlaJI AjajUaail jjlu jl i—'-■*-; 

€ 

ndaMi ( _ ? Jx. o- 5 j-a>_^a!l fljl An all Lij j. Alj Lal£ 4 jI TA JjA^ jj^a (jj; JJ 

A-ajULa j_g±A) Aj^Ac. IaAj t >lil (—illLial ^liaa ^ ^pajaall oA-i llula a A ll AjjaII 

t 

• Jj-uiVl <jjlyJl I 


. (j^LUaJI (j* Ljll^j <wipOk ^JL& ^£jJbul U^J* * p&j Jj ja 


L_£-UoJl ^LajlLa 

(_Aa_>al 

Jj-Vl jU 

^ y • x bjjj$j]l 

<Lu!u ‘uiSJI 

\jjAll Jc. <la.U4 

Ali/uflj hjjaJI ^pic- 

r* 

AjlL 


<-a li«n_^X* 

1,V\ 

>,a^ 

O® 

L~*\ \\X 

4-ajliLdl Jlc. 

r,v,N 

\,r,\ 

M° 
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Biological Control For Powdery Mildews 

:Z*,i. A* 

*■ * * 
dllj j ■ .->' (Jj*qI t <a Igix (jjljU (jj]l (jiol^J-aVI ^Jkl (jx ^jijSall (^yaljjll (jxal^xl 

j>x j±5£ AjlLaJl ‘■lll&ljjll O - * Lf* UjUijl (j£~ lie- i 4 x 4 . La. jl I 

iiiUj.<j-i\t fjj (jl jjA 5jjLuajjVI CjLc.ljj]t fjA 'j > ^ ^Iaj AJ&uLolt oIa jli 4j_s_Lil! 

£ S 

Clbliill t$ jig- 4jjLaj£ll A^ajLLall j)V jl** 'j . -UlxL. Uj ^jlj4ll jjj ■ — *>■« 4*xal_a. t4x^La.jll 
4^ajLLall aLaliVlj Lj jjJJ (Jjill ^Irin^a Og-ajl t4jjall*ll 4 ■»■ ■ <all 4 alaiix (J±3 j )a «j J ’> ^ 

.Aj^l\ 

* * 

(jiiljxl j^e. > j ijjiS JSUa lilliA <jl > ^‘U Ah* Jarvis & Belanger j£3 ail 
> * « * » 

jabS Clffcjl Jjlllj l£L>al jLaxi jjj aj^a JjV ^JULaJall ^^Le- _>flaJ CllaJ t^yAJiall (jxalxjJI 

4l> m x 4 jjla»H Cjlixixll (jx la_a. (JjLa lilliA . Iai£ ^ 4j_a.La.jJI i'iIij .^11 ^c.jj_x .jx 
wJLiiiixxll jx ijjiS jli <illa£ t 4j_-iL->. jil CjL^jall ■>■ -a jjj ( _ya Jxll IllA 4xjlixi Lxaxij 

c.i-jJ 4xjLLa (jiaj-axll j)jl£JI (jx CjVV-ui jj_$Ja UAA ml) 4 X.J.JJ L$Je.Li£ 1 a L) Ojiaill 

» « 

4jjXa. 4xjLix jjiri i aL.il^V Olui jail ‘ ^lj Cjal ^IxdjVI aAA . AjjLxjSJI CjUSjaII 

A 

. ^jijsall ( _paLull (_jo jxl aaa 

^aV «L®yliiil jAl 

jji aaLiS alllj <4 jju-J| i_Ajliu*ll (JjaljX. jj-a lilliA (jl <4 xlall j 4A.l j >xll J-Sii 

0 * * 

<- 1 llx (jjjjj^il cLalxll ^_yiajxll liA jjS lalaiAl ^SVIj ijjijaall (_p»Lull (_>dljxl CajlLa 

t 

• 'jl ^ "'ll Lj£aj ALjIa j*jlji lilliA . (J^aljaJI olA i_«Luil£l jl jJjiaJ ^ ji^ll ^aLu 

* * * 

4xjLLall (Jxl^c ^fcl (jl VI t^yjLaall (jjaUill (^^Ijxl CajlLa jji I. 1- IA n (jjll 4 jxL»JI A jjaxnll 

t 

’.^g A l^jAiaall (JxaLull (jjal^jxl ^.’o (_ 5 jUij ( 3 ^ LS^ - cU*^**) (_yjll 

YoV — — 



hljLdil (j-nljlLJI 


Ampelomyces quisqualis Ces : Schlecht 


t t c 

JLc. Jikis) hyperparasite Jikall ^jic All ijaU Jlc. jLill lj_$l j_£a Jjl jL£ 
aj_SIL lx ILa| jail v-n mol ^lll (jaJall (JaIaoII OjLj_La (A-jdjxx OjljjLa 
Ciiij c_ijLaJJl j>x aiax. jLill Iaa ^jlc CijjaI cijJl till! iixj 4 (lift Ai« Varwood 
i_j jLa—ill jjij i Erysiphaceae ^yjLiall <jdLijll AllU. al_>il j>x liux. UjaA aLoj *0l 

* e 

Ailj (JLa Ajl (jbj . Ajjliiil (JjIjjJI jjx jjj>£ ^jlc. (jiaLoll ^jlL Ally Cuj AjL»jlx1I 

La jjL Cijlil AJ I—JjIaj.11 a jjla A jig all i—ijjlill ji AjaIajII t_ij—all <__ijjla Claj 

Aim Jarvis & Slingby ^>£a ail .Ajjlajll aJLc. AaUyll L_ijjkll Lis JUi jkill 
iCjLiili ^jlc. jLtll j^jjjjJI (jlxxll (jlj pliljl £x Lij alxll (JLxjtiduil i_jaj * 0 l 1 ^VV 
LjIajVI j£lj 4 A , J . 4 oJ-x 0 jLaj (jLc-l frlJ-aVI ILa . Ajjiojll j)x AjIaL 1 'l -lI A_j ill! lillLj 

. Allxxiujl i ^ L jf-uaAjJ jLall I La jjlc. djjxiuil 

ft t 

A. jkill cjlL-a ^1 (jU 4Kreking & Sundheim j>x JS >£a CilauLill JjIjI 

CjI-u iLl sLa £x AlUxiuil j£xjj 4 AjjLill Cjlajjxll j>x Guac. Jaajj *00 quisqualis 

t 

Clljj <x»]l jlj all LS ic. (jasall jjaL-ill 4 -U mi a jJail) Imi (_£jaj CuLS ^^1 OjIajVI 
jSL \ H * Aim Philipp et al ,jl 9 lillal AsLdVL. Sphaerotheca fuligenea AjaIajII 

t 

jJxxOuil 1 LI jLiall jji (jidill (Jaalnll (jjajxl » j y Axjlix A. quisqualis jLill jjL 

• j4^ ^ ja( jL«xll 

t t 

flxaAVI (_^al 4 CJ ii3all (jiaLill Ijm»l <xjlix ^ jLall la^J Ji^ljaxll ^iaall y] 

t t * * 

AjjLjll (jx AjUUaia jjl Vj 4ldlja'jil OjlmjLLl! ja.1 al aJI x»imp ^Jxiaj 4 Ljlaa Aj 

tiijjla ai Ecogen <£ja (jli libaa. .A*-mljll JjaaII jji ^j»Ij ijlLj ^c. All (ja*! 

ji J—L ailj . A_iaia_ixli AjjLjJI (Jxa ai j^illj AQ10 ApiLu 1 ^ miLml (■ ~ '1 _'J ^ j ' j iiLOLmj 
oLa j>x -kll jjLxJ 4 jO-all jla ^yLaall jiaLJI jiaijma aid »aj-a Axjlix (LlliA 

4 4 t 

p Ojj 011a Jama jLill ILa • allajll aJiL jjjC- ^jiajxl! jjj^J Ixilc- 4 Cj^J^LllI 



Cl lull AjjXaJl 


JaAU udadl id jaJI 

* + 

, Jhaall jjiaUill Ciljjiia J Ajc.jVI Jc jU J£ij jLall uljl; 

jailm Aj 1£ !)U.bj ^Uj-Tia jj£j 4 AOsjaAI kljL^laill Jc. {JiJsllJI j]aa]l lAA jl 
aJjLxII (ja Aa^JI (juli^VI jA AjJjlI AjiuVl jUjillj AjajjjSlI ^uljd 4 AjOUj£11 (JaIj^JI 

Uncinula tie- jlaiJI jc. t-u.d' i_dl J JLioll j^dl l a u.^i j* 4 Erysiphaceae 
(jjoljjllj Erysiphe cichoracearum jc. uudl CiLic.ji3l J jiioll jiadlj cat or 
Jc. (jjixll Sphaerotheca fuliginea jdl jc ujlu^xJI jLill J JLioll 

t.ii.g'uti J jjll J jjaoll jiaLullj Podosphaera leucotricha jdl jc t jiiuull ^-UaJI 

. Sphaerotheca pannosa jc 

- ill {jiab_dl Llll j^uCxulA -?■ I fl jJ Ij-ii «.La A. (jlliscflialis jLJmII jJokll l liloJJ 

0 * 

<■, w S n AjL-oVI JlijU. jju Jc <c-Lu Y £ J^Lk AjLuaVI Ai 4 jl jL»j 

* £ 

Hlj-A lj.J_a.lj j-aill (jiai_a. Jj Ljj-s (tJjLJI) A_dc (JtlaiJI Jaijl Clli-iA J!iLk. Jaill 

t t 

Jail] AjUjSjll Aac-jVI jj&ij . j»LI ) * —V jVLk AjJaill CjljAJ>im«ll jjAjJJj 4^>jj... Jl 

* 

jju Laic. . Jjaoll (joLull jUl ajodJUI <_Llj_all Jib JjI 1 *-V a*j A. quisqualis 

e 

A. quisqualis jkill Ajjli]j£]I djdl jla 4jdll jjja jc AjJLj Ajodull A-xcjVI 
. JaAl jljj AdJ CiLaijjSlI jJ»ij ljjIu J (_ 5 oIlj 4 Jjjld (3^d J ^iaij 

Jlaj £±)LhI " '. C. ij_il_Lxi A*_Ja]l J A. quisqualis J^ail\ CjjljLAaJ Jj A fc- jjb 
jl ''I >u AjL^j (Jj 3 Jaill lijk ‘ * ■ \a . Soil diLjIaS 4 i u&'j 

Cleistothecia Jl Cjldji Cuj£ Ss ^jiaLnll CjLj1i 9 t j &j aL_jL ajis o*j 
( jl VI Ajjl^yaiml (jjJlj aldll ajiS l^jlr- jjjil ^Ua.ai' AjS.JI jLaiill) 

(Jli jjliillj ^wJV aLiViall jjl lT_li i i^Ubl Cjbljixail tilliA 

I It * 

JjljjJl ^jlc. Ljl Ja*i\ (jOjlull ALjl jjl Jj AjljjJI J (Jlji I^A lAtiL {jl 

t t t 

. jLadl jLill (JLui<iil oic. til]jj 4jjiUll J lou {jl (Jjs aiLoVU aLIaII 

«■ 

JailLl {JJ<^ail a> Jl Ajbnaj jli 4,,,.li*JI J Juoll (jiaLJI {jialj-ol yLyj 

£ * £ 

i J I^jjaI ^j. 3 j r »jc.ljuJl ?uaj j_a {jjc-jxul o«j Io_ij U. necator {jiaj«U 4 -aj^l«1I 


Olfill jlLJi 


Aa^J (JiS Cj-lauV t jLutxall jlallL (jia^A-ail ^jAajdl L * ‘l»-° -v~\ <jU«aj ^j| ^ji^ iJ 3 < 

. ^1£j_)aI ^j3 (_yt ]nmfi .l jnC-Ijill AjIa^] Ajl-lj j)A 

aIaIjl^# (JJjia (jc- 1 __yaLjxll A^jLLJ flJJiC- ClVjLa^tj S_>ji£ ‘*‘1 ilu^xl 

jji VI ‘j4- quisqualis aLv-iall ^jjLs .111 (_^aLull CjL^iaS l^a.1^3 lIiIjIuJI jj^j 

_ t 

Aa jjIJJk ^ jLjaJI jlajll (Ja« j i 111 L 4 jlc. . Ij a'i.ila UjIajVIj A» UU j \ r. a^*1~iH 

-lie- t AjtuaV 1 tlijiaJ Cjjj^ta j_»JI eLall j3 jj (jlj (Jl*. Ajl ^Ac-j . (Ja /Aj-IiAjS 

. Ajj.la»jJI ljj*-aJl Alij ^j.3 ^Liallj (jja^All lijiln jjA aJIc. Aj*jJ uA' LS-ijJ ^ ‘ ^ jSj 3 
(jc- tAjic. J jirt aJI ^ ji *X ^V— tt* jjA jiaJI ijc- (jJaLjJI tlijjA ^ (_paiaJI jjl 

(JS « CjI Ja Ajtiui (Ja ^ * jjiSjj AjAjj_j£ ja (jl*Aj (JiaJl ^ CLiljUill ^_yj ijiD^ 0 

* * 

c_ij^]a dials A . Lilli OI^>ax1u^4 AjLa^I £-iij <j) 

* * 

(jic. Lij ^Uill JIajLuuI jjjla j)£. lilljj 4 Aiilc- Aaj3 < _ y iJ AajIaaII Ajiui (J*^ij ^aj (jl (jS^w 

<^1 Aj'ai-j'iAll AjIakAI (JSLaaJI jjli <Jl»> AjI ^Ae.J JajLui (J^ii jl Ij|_j3 tjji't A (JfLi 

. (JiaJl ^ £ulj (jU»j ^jAc. Ajjlijil CiVIaxIuAAU ^ylaC- jit- aUv'i (,[j+y\ lii i_iSk.LAiJ 

t 

t_yj (Ja >j i i_ju_ua!l jji jUmVI CjjXaJ j vTill AjAISaI (jl 

t t * 

JajB. i ji tljjl jIilaII (Jij LaI . a^lal ■> all AjkjJS jUaaVI Aaj a m (_)i3 

IjMJ AaLaxJI ijlljj i aJUa. Ajja CjUljjklj AiOjai Ajl>Xuil > ; AWlj (^UsmVI 

A • 

( jlc i—IjLajj i-lAa-ii %i£. ixi AjU JlilLj . (_^i__)]l aj^il Jl^.~'-.lj (JijjJ! Ajjxjaj jC- ^Aajll 

t 

Jaj&ui 1 ilAaj' JljjV Aiu L ~'y t »’'I' j_yaLull ajjj.->. AajLLa (_JaI»£ A. qiiisquolis 

* * * 

.\\\i AjU! kj>^ AjLulaJ l ^ ^ lZ <1 llLa^l l L 4 <Li]lc- j IjUoaI 

Aj j ' ->.1 1 aa_jIaa!I jA-»q l^JLwiiuiV *iajjAa Falk et cil i aAu.£' ^ ^ ^ o aIlu 

s' * * A 

Cjlijli F»j ;Ai jj^Ha (jl ^lill j^Aj iJLaJI AajUaII jj da i clilil UjLa jij^iAll 
Aji sllakLiJI j£ j . jL-IoaII jP>» H I ^ g ’ AjL»^>^J (jilLall (^jj^jiall _j1->aH Aja«l (JjLjJI 
jiaill j *'i' j -~ i ' ^ t (jlaill (jA ^aLu £a-^J ijjlii A quisquolis Au ill A-a^ia i— LAdSl 

f 

^ylc- JJliiJI aAA £\jjM isiJ t JjLiill »1 a rjiauu (jLfc Ajd-U^lll A_j_C.jVI JSdtdjj 



eAAj . jlaxll JajJLui (J±A jjoil] olj-i~* ^n j ll-ill jLuujVI Aia.L <lua u_u*Jl jLiLul (JijjX- 

» * 

^•jjJ (_f All j-A ^1 »a! 1 -Uj. 8 ..J (jY ( jJ»a1I CjjAa. e.lA!il ^>I»i]l (_pj Ajj a.-^a (jx (JIaj AJu__>l»ll 

. (jUttiVI (Ja^J (jjJ |»ajl^aJl 

A. quisqualis jn Wall oY 

jjlSiil j AjL-aYl ^jit ojjli qj£j L*^j» (JS c G-273 j G5 Ioa ^jaLsIa ^jj1J>c. jJbill 

:CjLjJUsJI tj/A J£3 Ajub]l ^JjSAll ^jiaLnll AjLjlaS CS)l_jc- ( V1ax ^'e- 

I - Uncinuia necator 2- Sphaerotheca fuliginea 3- S. macularis 
LiJJAJ (J»l£ jLfrjl . UAUjAIL AJIjJaJIj jL^JI (l_lixll (jA (JS 

AjAujSJI jb^jl Aiuij £jl_j±i . (jjjYYLJI (j-» (JSj (jiaJI AaiaAa ^ ^yLiSAll jjilnSl 

*• -II«n G-273 AJiLuJI Lai lG-5 aJXLuJL Ajjia^all <Ajlj awJ,>iiall ^jic- X ^ * '— 

./ ^^,A—^*\,£ (jAJ La a Ajiu^SJl (JLgjJaaJ 

Cjlj^aj 'ij.ia ^^ic. L.'ij'L) a_ic.j1 A. quisqualis jLs CjVL^JI a y 
£ £ 

^jji-21 IaA jla (JL*. Ajl jjlcj . jjiLaJI A*j {.U ojjm-c- L^jIc. (Jalalall (jJaLull 

L^aV'.C- ^-ia-i . (jia_ < )_«-a]l jJbiil (_jAjjj£JI _Lal j iv.11 ^ L 1 V 1 £-a LialfLi-a L<uL ; j ‘ J Lall 

aJLLLL I 4 IAJ.J (l_u*J! ^jic. (jx-iJl (jiaLall) Elvira-F-1 ^a^sa-II (jialnSI Aljc. J< m Wi 
(jja JJ-£! jl ij^LC. i_La_aIl * J A ^ H (jJalxill A »■' .nal Ajj_Lall A ) .ui-ill (jla t G-273 

£ £ C 

JJpJlj CjIax^JI ^-jAy jjl ^ja i /. V Y £ja Jal A. quisqualis jJaiil Aj a_lc.jV 1 

. i'i/'L.-.'i X2 jjjii AjJjjj^JI 

A. quisqualis jkjd\a^ ^^2a$bj}\ jjfc 

aJLc- jl LlL*j jjSj V G-273 Ai!iL«]lj G-5 aJLLJI LaL^. CjbLiiJl LaAic- 

jLii i_ii*Jl CjLu l>L^ Jj-3 1 Protectants ^iiLxslj.^ CiLill i—il .>» ~i LaAic. JaLjII 

£ 

AjLsa-a (JjSj AAjjia]l AjjA_a^lll CjLLiJl £-}Ay (jl ^-a . Lc-Lu X Z aAxj jjA^aII (_JaaLn!l 

t^jAASAll ^«Lu]l lAjlj^ajtLux Ja_xLLj jl-A^jl [_jl l" i 'l -yjV Aj| j/J i U. UCCCttO!' J laklL 



uliLill Ij^V 


A_il»j CibLiiil iaa ~k Jic. Ajla JLa AjI ^^lcj quisqualis jAadl j l 5^ -^^2b Vj 

* 

<. jJaj Ajla U. necator jiaiil ^lil (JLmiuil a*j ac-Lu Y £ eial j\ *L« Cil^ias ) 

A^yuj ° Jiii (jiU-a. d-O ‘ AilLj A. qulsqUCllis jkill ^al j Jabli 

AiuiiH jjl. U. necator czS'l^c- ^ja Aijx- ^ ^ Cy* AJj* ^ ^ ji ajLlo^II CjbLiJ! 

L ^ 1 jj '-~ ° ^ j j»J Chardonnay LI-3 AJj-*Jb ajLuo-« 1I CiljLiiU a_jj_l»11 

* 

A. jjaill (j-» G-273 j G-5 AJjjJb aa CjujSj (jjll (jiL^all (^LuJl >-Lilj-<ui_i,.i. « 

(ja . U. necator jiaiib jiail a*j Aalaj CjbLijl Uaic. quisqualis 

* 

AjLaJI (J il3a]l ^j-taLull AjjAJI A null' jjU II. necator jLiii diV>ll 

« y\ l ^ * ‘--V* ij-a ^■jljjjj t G-5 Aljjill A ; ^I'llb '/. ^ * • — 3V £y* £■ji^jj 

.G-273 oy>il aI^I* 

J>-VI (^iLSjJI tjo LJI oUjJbi A. quisqualis jkd&\ jJfc 

A. quisqualis aLJjj (jjbaall CibjLa jb^jlj ^akaJ j] 

iil]l£j t (X 55,A - 5o,A) i -II Jc. U. necactor jLiU LW;db aL»IS qjSj 

Jl.a «.:> .ab dJjj (X 5A - l < 1Y',V) <Jj)jijjl JLc. S. macularis 
. {Y5 Jj A—a. ) A. quisqualis jJaiil t>« SF-423 < SF-419<G-273 oVXJI 
Sen- obj c. S. fuliginea jlaill ^^lc. Aj^bll »2 a Al*-iijj 2_i.ia_a ^all jL$jV1 

./. £ £,3 - YA,£ < eca zucchini 

(j“b* <> U. necator jLi]\ u lc. A. quisqualis jiaiil ejiiS ajJluSj Ajc-jI (jjSi 
(jijUJI ^Ijjl AjL Ai# Jj&\ 1 frlc-j p V3 • - ^YV’) jaii ( - 

t t 

^ lc. /i. quisqualis j kill Aj_ > iull Aj,i ».^j]l A.j.c.j'i/I jo-c. jj^Sj .(jjAVl j-3al' 
S. fuliginea jbillj aJjI>L 1I jljjl L5 1^ 5. macularis ^bJl jLs Cil j . ^ 1.^ 

■ luuii Jal 5. zucchini Cib3 



Cjluil — - - 

£yt ^Ijji Aj^Lx A^Axijijl jl j^V ijj_L»ll A \ u*JI : (TAJ Jja_x 

iltl \jaJluaa jji A. quisqualis jJaill i/AJI AxCjVt ^Lxl . t/ ijJlil 


^^44 AjCajVi JAC- 
A3j^jjl 

AjJjjjSIl (_lal_jaJl jL^jJ l 

cjV^UL 

r 

(>yi L-F 


SF-419 

G-273 

SF-423 

SF-419 

G-273 


H£- 

W“t* 

uv 

It,A 

to,A 

tt.Y 

7/. necator 

S. macularis 

or 

YX 


tA,« 

tv,v 

tr,v 

£V 

tA* 

H 

a,3 

YA,£ 

H,f 

S. fuliginea 


: JjaaJI Lt ie- 4jU»^5L 

Jljj Cul£ (Tween 20/G,’Y tJ aJ*/^>‘ X YJ A quisqualis jLil\ CjIjAu j£ 

Aju*ui jjU^ CjU U. ueCQtOV jU]l . ( ^jL 2 l a^&ll ~ ^ ^jlc. ^_yx JjL-aJI uM^i 

f^Uall jji |jlJjVl "° '' CiitS . jljjVI [ _ # lc. (jiaUJI Cjbjlai lilJjSj ^ bl 

■ ^Ll t jLiiYI l$jlc >J AcLi V £ ii«J 

: jJbA)! JiUi^jicA. quisqualis jJaAft 

^-Lfcji Oj^j ^ Tja (>«j ^ U«j <(_jJaiJI JjUi ^jic A. quisqualis j^ai\\ k±j& Sic. 

(jjo. ^ < SF-423 i SF-419 i G-273 aj^LII ajJlu_j£ Klij Aj^jjSLj 

t. * % 

Lai. (f* j CiVJ* 1I j*j-a>1 ajl-oUj 1 aj» ^^jSL Jute Cij-xll ^^Lc. j<«j (jl 
SF- Ajjjtjl 1 1 *'"'' -■■!j CjVj-ajI ^^'■ IU.^j-i » ,•[ j a'lVi jjli < Sisal *21 'iob«l Ajxuib 

. ojLall oAA jjlc Juib t- tn4aj ja!) 419 

A. quisqualis jlaiil jlc- jah Alull ^*iJI aJI^j --t^. ^ Llx q) 
A_i_ui) TajIj (jlaxll (Jjlli qa 4 alLlull ^xljjJI jix. - G-273 aJ^LuJI jaj 

WBMA aj_u ^c. QjSjj (jLaJ c£l>Lu l _£l lLiIj^b) MEA a_j_ij ^ G ;t *, £ * 

. / "M * X 3 A ® a + el2_^a + ^j*s aIILj j 












£j)j—* £212 Aiii fi MEA A_L^ ^g, A. quisqualis jkJJi j**l : V * fij Jj < j 
. pY i SjIja (jig Ctj^ 1 A j«j MEA AJa^ ^4 Axjii* ^j'j** 



*iii 

Jjjjl <j*#iLwVl ijU 

AJJJI 

{+* 1 ^ ^ * X <jiijjSll ^11 ac. 

j AjJjjSJl AjC-jVI Jic- 

• ,ot 

50 

oka 

G-273 

*,n 

rr 

tJ-utUu 


•,'V’ 

1 * 



',T 

\i' 

cM 

SF-419 

V* 

• •r 

(JmOui 


*,*r 

>a 



• ,rA 

155 

^jlaJ 

SF-423 


nr 



•,n 

• n 




(jJp C>Ua»^U 

jW^ f\jA- I + DL (^yaJ_>^ ^ + CjI yA (j—1 ^'i.j-» 5* (3-* MEA aJpj 

X i ^ (Jj« A ^ ^j «~i i^a j 1 • AjjjjjSJI ^j5i_>»li lujLS . pH 6.5 «p l_« (J* 1 * * * + 

DL. '/. * ,y £j» MEA 

. >i*-' i ■ ji< J £pajjj (* ! ■ 4 pi* ^jjic-Lu pX«] (Jxmpj Clll£j ^ 1 aLoaII J>la 

X * jjj ( fcija_jJ blul£ AiUpLiI) OljJjj ijSII . £.ji3l (J* {** ' * JjIj jjlc- Aj jjiSiH AjCjYI -l*j 
■ j»jJI Cilj£ Jc. jl^aj Akj >j aLuaII <£.jja Ajjia «il jjjljjil 1 _ < JJ (—il^ojj ^iw pi* (_l* 

Jiit ^ jJaAl1 JiUi JUjCm# I 

» * 
i_ijtajll £ j* a <j 3 AjI (jajJ Falk dl <Ja 3 {ja ^ A_i** Cu^l jjjJl i_>jLajll ^ 

A 

jjlc. AjL^aVl Sa-i (JjJl^| £-j 8 jji (J*aA jLpppII jljijVl JA£- ‘■i iuot ^ 

A 

aLIS JUpu.iL JjjIjSl) jjJiuLA tliaj i.~)i>U Vtl .13 ^yiaS Jl (_paLull ^>laS l ^jlfc ^yill (jljjYl 
ijSLpj jjLu <J*^al 0 ^-J 4 £\>*ll Sac-la ^ aic. ^**^0 J^lo ^la ^jic- Sixlj 

1 jjj Jj^lall is’^ ^ j * 1 lKI>. (_yljl Sjaa <LuaJl £**aj aic jl c. Jjj ur^l l 

A 

<Lsiil A_a-ij aic. jL*-^ll AjL*al jla tiH.iii.^> ja jill aL *,ja plail aic. aLis 








oliill 


* * * * 
lil] j (jV 4JjAjill 4-jl.ll (jii. aLuS Jjl ^aj ji.Lju VI 4-i^.j . ^ ^ 0 Jjia £-^)ill jjlc. 

. Ajjj-fcll A^ajlLdt jhv-»a]l jjaill aelilS iJjliJ jjll 

4 tl.Vl«sl -iLi t Ajllilll Alj'il,' 1 ! ^ja AiUalail Aj-lAjj^Jt A J~V J jjc. Lai 

i>* ajLAj -i*j jUmVI ajis JVik A, quisqualis jl»sll AjAujS ajSIj*. Jjaj 

* •> 

j^UajI Iajj . tliJojl ^AMy -a j_ki AjUJ Ia.1^I_jJ jaJuh\j (JiaJI (Jjliiil oJA A~^J 

(_jJ 4«IUi J1 4jJljjjSJI Aji^ji. . ,j_Laj_u (JjUaII J^aj .Laj (Jjliill Aj.1uj£]I 

« 

Aluill Ajjj^. ^Ij-aJ! jjifi jl (j£-«J . (j!iUajVI (j-aj fjUjj (jAfl % n Vj ALalS <_Jjliill 

T— \ AjJ 


ij-a G-273 Aljjdl Jl.aJLl u ily <j i«H ^ ;7i ; (TA ) 

Ja A tUallj jjiaill (yk JJlli AXjJh* yi* A^aUJI A. quisqualis jLAJl 

a < i Wll , h 4 > £■ 


U .U»1I Jj&aC- ^Lk^i X 
ijJlj lulkAatll 

H jji \ l 

ij^lL 4 jLoJI 

AjluoJl ijljjVl jjc- 

a__L.UI 

rA,r 


G,r 

JxAiS 


'M 

v,« 

l*-u ^ Jj^a 

lo,V 



JJA Jp + 1 o J_ji, ^jji 

ri ,a 

n,v 

i,i 

jUji 


: Jj-laJI (jift Ci'Ju^Li 

aJjj ,^3 Ac-jlull jkiJl JjUi <jic- CijLS A. quisqualis jLiJl (y G-273 aJ2jU 

1 a.ViC. i4-uajl £jjl ^jlc. jLu 4 «» au l1112 Juo (jjll j < MBA A jlm 4 Baj 

oA* ijj jjjl jl 4 jiAjill Ale- (Jjbill o2a ^ -*-i <kJ Ajjlj IjaJ . ^u)° JjlaJ AjjJ-aJI Cjlj«ajll 

. iaii jjAjill ijji lie- JiUill 

a a 

. jaljj _>*** Jjl ^ jljjVI AjL-aVl Aa*u _>l*j ClilS 

*jSr. ^Ic, AjladV) - ^ a ' J 4 ^jiiVi*nfvl )■] ■"■ JjiiaJ! AjU^VI A j mi jjAJ Cjjl^ 

. JjiiC- (J£ jj-4 CjIJAJ 


no 












Tilletiopsis spp. j uitl -r 

t t i 

(_>ial Ja\ A-Aa Aka-ill Cjlka L$ja1 ^jLj A < (jaiaJI Ua £aH £-tjjYI j-a AjAfc kliA 

^ IV1 a_Uu Hock & Providenti j* JS jl£ .oLLull j-a ajAj& Jic. ^yLiiAll lJ^W* 
jLiJl <^k (^LisaII (_>bliJlj Tilletiopsis sp j^j jLiaj aJLa l^ILa jL lj_£3 j* Jjl 
Buchenauer & Hij- j* J£ a^I < 1 ^ l*11a a-*i ^ S. fuliginea jc. u-uuddl 

l>J iLaA]l (_>«Liill lH*'>“ 4 ^jkuall CsLLi]| (jk L*jIa AaIjH Tilletiopsis £-ljil jl wegen 

. Erysiphaceae LaLII aIjsI £_iaa Ai^k. l$I j 

A_* jLLa 0 jLaA« L^aJlai lAulkj ijUftll IaA 1 f- sjki£ 4.lka .a t_ljLaj iJIujaI 

* * 
dik til] AJc-liS (jiaLLa. ll jJt jAaill IaA ^k A_a.j_’ La u' V! t^j&iSAll (j^aLlkl ( _yal j-f al 

t 

Urquhart et cil ^jl_s oj j ^lIjI^ ^ a ^.s^l 

f *t 

Ajl^all ujliLull jljjl (j* Tilletiopsis spp. CjVX- uj.ic. JJju ^jl ^IkL^h ‘Hi 

* t 

:Lai t joC.jj lilliA jl pLalaJl t^jA Clljl Ailj t ^ftjA.dl (_>AalnlL 
L$JUaik aic 1- Tilletiopsis washingtonensis Nyland, 2- T. pallescens Gokhale 

(jJaLjll 0^~y 4 **—(_J_ji*-a (Jklu l.>> ikj (jl jkaJ Jgn j AjJuj ijS LajJjA A 1 * X 1 jAauU 

aju^ Knudsen & Skou jls idllkS .-LiA.La.jJl L 3 .^,11 i_ijjl. >.'aj jL-aJl <_ji aIaII 

t t- 

T. Cllbes- (Jl a».Ui,L ^jJLiSaII (jAabdl (jJ»lj-al J oA_ia. L-ajliLa lilliA jL j>^A ^ ^ ^ f 
. ^ya LajliLa ^^3 Ajik atliS (jk (jj^T\ll Ajk 4 lull LjJo^J! ^)3jA t )%j (j^Jj l C€tlS 
< <* 

(k 3 *-) (ibjl tjk La J all a>ljli t^lailL A^nl ojiaa. Tilletiopsis palleSCetlS JUKI 

(jJ Ija LJLc. »e.liS CjI3 ojj^aII ai a jl jAii aij (jiaLijlL LjL^iali cjLLull 

. AjaIaJII OL^kLI (^yi Ajjlxill L-ijjiall Ilk _)Lkl! tllLLj ^yk ^^413^11 (jiaLJl LajlLa 

i. fll- ^'Lall (jjaikj ‘ '1° Jfl'l j-aj ijiaik ^IskL L^.aj lj)A. j t^JAail aAA j] 

. liginea 

c t 

(_y-5 ^fjja^a JJjLi l^J T. ptlllcSCetlS ^jjl ja jkaj (J-aliU (jjll dlLLll jl Aaj 
cjjIauJI (_JAa) (_y3 . JjjjjflL L^ljjlLa Aic. L-aLa-all CjLLliJl (jk (jSjJaJI (jAaLudl <. 

t * 

AS (jAjAJI jkill AjA_Lj£]I ^»aij)aJI AiLS jl Aaj jJ ^ (_yl) jPJi ^ CjIaj t _ s jJl ^ 

■ m 



CjLuJI ^ai'J-*V 

o'jj ^Ja-*ui (j-« ^j»"i/Aali. ^ * X 1 ,A (j—!j ^ X * X t1,Y (j<» tX * V ^lij-aj ■''a -- <| 

t- 

i*J CjlijjiH 1 -llXil La AlC- t jLaa all jjalll jLlaj CjI_^o CjvL Cila yZ- (jiil CjLLull 

1 « 

4J>*-ll! oAA J!^Lk . Jj^liSlI CjULij ^ l QV,T kll ^jLS < JjVl (Jjjll L^ 4 (j^ 

( « 0 

(y a^ cA>^ Aj ^jaj jji Lai . I "l • AaXtaill Ajjlajllj ^ Y £ ,0 jljjJI CiilS 

l H ^ (jJI_j.il l' l.y-ii i’ll AS (jaajaall _jLsll AjJuj jLII (aJjljjJj AjljVI AjLS]l tlul£ I^JAJlu 

AlaLxall CjLLaill (jlc. (<ijjll yriini ^ja X fMtj A_Ai. ^ \ • x * , Y£ (jJI « X ^ A,A (j-a) 
* * 

AaajJI (ja (j^c-jjjjl Aaj CjLjjlII uliia.1 1 a, lie t jLCaall jjaill Cjl_j^a Aj^lj 

•jj* 

^ (_>oLaII o^J* ^ 'Ljr^- AajLia J-aLiS T. pallescens ^ai jaii.1 ail 

< 

£ji ,jlfc Ajj^cII Cu>il. Sphaerotheca pannosa var. mraf jlaill ,jc <■ iiaiall jjjll 

Lja<aJl (ji AjjLadl Cl.il oAilj Aim Jai CjL ClliLui (jlc Rosa Sp. £JJall Jjjll 

* 

L la t‘n a. . oALI (jlc. ^ it j iall (_yaLull ^ya^y a qjSj I. a He ■ °j . -»ll _]■ n a J>Li Aj il a.^31 

T. pal- (*ojI l_ji. (jlata ' j J ^ (Jaaj iuj IAjjVI Cj^LaLull /ja aAiljj (jaa^jalL AjLaaII CjLLaII 

i * * * 

Cj!j-* (Ij^j a all (.LJI JajLluiI . ^Ll £—V (_£_>»Vlj Aaijll Q±i Cilj-a ajvL LLj lescens 

. JjjjjS]l (ji 

. eiilj Sja _jLall (_^l>La (JanAxiJ (jl£ : AjjlMl 

. ^JjlJi (jjJ AfcJ (Ja a’iuj (jl£ : AailiJI 

t t. 

(_jC t jl.'^-iLI jjalll SfrliSi ^aJ c (jaa^jall «. t<n^*l Iajl) < la l ) La l l ^ja ^jOCjOuil ^xJ 

gutull <Cijl£ . CjLLjjII £y a Cjllic ,jlc AaiijjS]l ^jjl^jiJl AiLS 

Cjljuo Aj^Jj Ala Lull CiLlnli (jlc (jiasall (jailjJl ^j^all n j | »ojlji. ^XiiTi 

(_5j3 lilliA CijjV . Aialjull (_)a jLaaall jlaill (jlx-ai 

j 1-all (_jlxaj sA^lj o_>a Ala Lull CiLLull (jaj a v\ i ij^ll ^jjl__^aJl AjlA£ (ji ^gjja.a 

X ^ £-VA ^ja (jJaLill (jLS .^laill AC-J__ja J Qa aCilj a_>a AlaLaall OLLiillj Jlan all 

. AjJLUj^II ^jjIj^JI JJc (ji 


nv 


f * 

A—c.j jail ^wlj jl T. pallescens j Utll ^j-aji j_»]I ,jl*-all jl j^ii a_ui!j.i]I al _4 ^ 

0 (-iaS Ajjj Jjjl! ^ji (JJA9.11I (jaaljAjI jLa L^a ajli-a-e AjjJ_a. A-ajliaJ fjl J LaA!-L£ 

. AjALajll CjIaja^II IjjLaj ^^5^3.111 (j^Lill AjjjaJl A^jlLall 

* ft 

j-a 4_jtj jja j| CjL^jjVl t _ lj.a 1 j »£j jl jllaj ijlaftll Ij^J A-jtaJI 4-ajliall of.L£ jl 
Jja-j jjlc. Jjj Ax.jjall £<llJ Jla«iJ £jlu j] . jjLaUll jaj jtaj’i/l J«3 jc. j\ ^j]jjl'n-oH 

ft 

4 ] fAjiVI 12 a jU Jjiil (jSJ IIaj i4c.jJ-.ll (ji B-1,3 glucanase j^jlV LlSj 

« 

jSl JAai 4 A-ajlLali alA jjfi AjjJ^JI OjU iV n oU jjj jc Lai .^JliSaI) jjaLull 4 -ojLLs jjj 

^jJaLs-ili j_aI Ap-*jli_-* ^ 6 jj*^j 5. flocculosa j-uLil <jjLi3l -vla^JI ^Ij L$j| 

jloS |»JJ-aJ Aj-aj (jlc (^1)1 J*, Jj_Xj OJ^) AX-jjali £j-llj JJaIa jU lilliS . ^jAii^ll 

ft 

sjli'V-i a j £ ; ^uljll 11 a (jj jjJU illli£>* ^IaA jl) JjJill jjJ] tj^5i ‘ J a ill (JaLull 
CjLjjlail! jAjlUi jjjaL. Aim Choudhury e/ al Jjx. xHj . jiaj^JI jiaill 
. 5. flocculosa j S. rugulosaj kill 4Cjj-a ja 1 jj»<J 1 Aiiaj 

» ft « 

^JaIj*. A-Cjj-a £tilj jl j»Ajlj-a2l (Jla-A Jlaw.Iiul Aic jljOal Ajl CjLLull ^jlc j^jaJ^ 

4jLL ^IjjJI jl»-a (Jl -aj-j-ilj Lajb ^--ajj . Ajjjjdl A^aijlLall ^ J-a,» ~l .-wall jl -'-rxall jlaftll 

ft 

jV t j^aLull CjLjloftJ AjLyaVt j-a j-aill ^-ui>a Ajlila ClljLill AjliJ lilllj Cllj-a 

■ jj jlill (jjaj-all Jjjoj ajJa-oS ajjS OUjll jjij sialjli 4-1jll 

Sporothrix sp. -V 

ft « 

Ijj-k jai>ll 11^1 4 »jIj 11 ^IjlVI ^1 j-a 

1- Sporothrix flocculosa Traquair Show & Jarris 

2- Sporothrix rugulosa 

Ajun 1 a La_^Jjx jial Jl_3j A J a la—Jl CjLjlaill A I m\ jJi-jl jlLajJI j-a LaAj 

ft ft ^ 

Jji 4-uolj. Lf fl-ii^ll (j^Lull (jJolj-ol i-ia 4lljjj ejqfS ajiS La^jAl jU ului i3j 1 \ ^AA 
La- 4 ] o' 1 jj^VI (ji-ii^li jaalq-ill (Jalj-al jjjlalll jjlA jliiad Oic. .jliiall 

- Tt-aill 4 Jjjll ^ylc. A-uali, )J il3All (jjaLill (J-alI J-a I ja JjlS O-a 4-aftj jL-aillj I 4 <-» i a^laSll 

--— r\A 



CiLill <4jliuW 


t * 

(jj Jal 5. flocculosa jl Ai** Hajlaaui & Belanger j£a ailj ■ *j 

t 

a 1 a . r. washingtoensis (jO.-Jl £jj jl 5. rugulosa ^jill j- A-j>1»j]I j* -GLiHai-a 

* . * 

(jk. ^yi-UaH (jiaLi-jll {>*'!>•' £-wlj J^k flocculosa Jl**jJ Jj Oal a aalill 

t * 

aJUj> ^5bj UjUi (jUllI IIa j JajuIuI C~ 1 j n ( 4j>l -yjll CjLl_^eail (Jj '—!■** ^ 

* * 

^jlt-tll a j—a -all Jl a a 1 cil £jl_Li j* J* V> — a 'j Jj 4jI_1j £tjl_ij ^Ur.j A\i a. (iijjll ^jlc. 

.Micro-Niasul jjki<ll Cu> )<1J (Meltatox) Dodemorph acetate 

c * 

lilllj <iijjll jUjI 4-iC.jj jn jm ->j jlalll Ua (jl CjIuI (.JjUuIl (j«®*J jli (Jill AilXa'Vl-i 
. 4 jjUoi o!juJ-all Jj3 j-a OUli 4 aLu11j ajloH -CnjlaJl juVI (- '"f' Aa-UJ 

>11 Jjjj (_jlllj djjLaj AlUalmli ^Jjx^illj Lballc. Jj^.i.~iU AAJjla ^y3 (joiajl IIa (jj 
jjj£1 aali>i4 jkillj ndll ajj-aJjl alA jli i IajLu LjJa Ud jjjaiSJI pLaLtll {A (ilia ^ 
jlitll (jc (. uaIJI aijjJl jji jjiajall (_jal_nll 4 irfil wj ^yiaiall (_j»Ujll CjLjjka a jil j* 
jkill jc. ( ibu.ull oljU,>'ill ^ (jijiail (jiaUilIj Sphaerotheca panuosa Var. rosae 
Sphaerothe- jc. ... umiall jLall ^ ^yLaall (_jaLullj Etysiphe graminis f. sp. tritici 

. cafuliginea 

1) wall akUl A j J.nill 4j_jla jli AjjAaJI 4^ajlLoII ^yi jJail! Ua aelid J.-OJO 

* * 

AjjlaJ l$-i3 j 3jjj (_yill <Aa.Ls.jll li_^all jli ^yllilLj < JUatimVl etlil JlaJl ^yi jl Aja.Uj]l 

^yi jAu ailj . (_sjLaj (jlc. aak«j aJIc. aliojll jJLill aJUs L^js j_jSj < Ijj 

» 

S. flocculo- BfrUS (jl Aj^kjll Ljx^ll (j3 ajjll (yS jyiiSall (joUall (ylc. AJjlaiill (_SiA.j 
. AjjLtjSlI AjjJttill CjIaj)a!I (jiaaj ae-UJ ^ic. (jjlij la^J aj_ja»JI a_ajILJI ^ sa 

* *■ t- 

Ajjlojll l g j3 (j_ySj A jtj )ll LJjjlall aJIa (_y3 Ail J^li jl j*3 JLa. AjI (_jkj 

jll£Jl ae-li-S aIa! (illaj Ax-j^yj abjj ^yiL-isall (j^ol \ ill ujaA jli </ *1* j^ Jal aaauuII 

. lia. AjJlc. i.i i A(jlll al.«aull 

(jia ja Cjjla. (_j i-ijfl r^~1 (ji AlUa jj^J jaalj4 X I -J jlajll ^yAjjjAll jkoll Al«ljt« jl 

j- ■ « ^ A (ilia j ) S ^ • aau Philipp et al <kJ jj jSa aa jluiill 11 a . <jijiall 
j j l j (JiaJI ^y3 jl.i^ll ^yi (ykaall (jiaLuil A-ajIIa ^yi A-jali. Aallall 01)11.1 a 

jajj jJ jjk.Ull e-V>A jli (illU iA. quisqualis jb&\ ^ • • ae.Uk aLUJI 0 1a 



CjUlJI 


lijuA <jl ^ ^ T ) Jarvis <jl ^ 4(jo3ljLJI JLmJLwV <*L* jl 4jajL* jIjI 4jI 

< f 

Oak Pelanger jjlj i a.j.% 1 -yjll '.j ~ '**" ^ jij Lll CjliLii _j j laj i^Vil i_^a\ ijx-l 

ljj£3 jjjijkLiJ 1 (jiaxi liiliA . (jjaljjlll AlaUjJI ClLiLj (J lc. ILlLuU l.aotuj Ja^V X ^ ^ t 
Cjjia. (jiuLxl] L^JIajlIuiI jj£aj ^aill AjLojlI * ■'-.a *■ dl jlj^oil i^yaaJj (Jjjjjll ^jiaxj (jLa» iml 

, AjjiaJl A^jlLoill (jjuSAll j_yblii]l 

jkill ^ iaja?. Cj'fX* i_iLiaSl Ai« Belanger & Benyagoub ^IkiJ ail 

j jjll Cj'oLij j^Ic JajU-u (jili Ajjkill C»hu*U a-»jLL» S. flocculosa jUmSI 
<j]. (Dodemorph - acetate) Meltatox ^jl^aJl ±)\+W A^aii,j j^Laall ^LJi 

V* • jl-lioj aL«Lju« 4 jl.a A_I_ij (j-ic- Cjl__^<a (jJjSiij J '■'ll jjlc. sj-iUs AJ^LxiJ! iAA 

( 7. ° * ^IjJU t$J jjj-oj-all A£.jjJI ijc. Jjjj IaA i Xjull (ja (_L» j !»l j£. jSa* 

0 if * 

1$ jlc. (J><n.,Tk a3 A-»jlLall j_yi oju-all »AA . Lab UaA \\\ AjL-oVI AJLLdi yx i Lu Yi A j *$>11 aAAj 

Aaji i AjjjjJ! *»_«jlL«!l <J i& aJ^LuJI »aa jlil^j .lie.. a^jac- a jL*** CjIcIjj. 1 a*j 

- » 

jLaJl (jLc- (^Lisail i.._nm« 6. fuliginea ^laill ulaa ^><u» l uj <jl (_ylc. t jala Igjl 

'n.\i a-a jj£j aJjAaJl AJXulll (jl ‘LsLuaVL i^VI AjLoVI aJ^LuII »«li£ Axuu 

( Meltatox jkill Joj-JI £a A^jJyui 1 a 1 '£. ^ioSali (_^al_ull A^ajlLa ^jlc. l^jjiLa 

* * 

'n-'ali ^a (_^o^a^all (jjlSlI jlaa-i.jl jl Jilaill ^jic. Sjjli (j_jSjV AjL^aVI Aj>Luill LoJAJ 

A^ajlldll AjuuIj A jL» C. i"'I aj il» * L^J j L_i_j-ui a Iji ‘l.'kll Ai^Ludl 4 La • (_^jLuJI 

. SF-RM AFyLuJI oLa jjic. (jlLy ,.a<jl ^ j^all (jiaUJl ^a\ jaSi ^laJI 


XV* 





<u$uJI 4UJW y «buh/f <UJI uluCU JUAC3I 

ila^Utll *UL *ijJi «L^ t oUitXtl jl :V^I 

Introduce Microorganisms For Biological Control 


(j >»» ik i CilLS Cua < jjjjJI 11 a fjA iiihjjjimJl ^ Au^udl CtjUxll ijSa CjLxj 

t 

JLaxiuil) j dll ^IaIaVI (jl V] . Ajjall AjjCwtll jIjaII AjlCal A^aui: Au^__^J 1 AjLuaVI 

* * A 

11 a Cil ju'itiill Jjljl lij Cj lull L^alj-aV aj_jaaJI A*jli_*ll <Lja 1 I ajuJI CjIuISJI 

j_j3 A aA »a11 J-j-t- jl A a Laull Ajjull ^ll AjCjaII A j all ClUjl£]l L-ilCu CulS Clu. iQjill 

* 

^Ikj ^jLc. (J.an’iiu'i Bioddc Ajjja. CiI.Ijia C^Ja ejx^VI djidl ^j 4AjLua 1I i_ijlau]l 

. Aj^dl a*jILJ! (ji (_£jld 

* 

(jjJt CiU^iil i Cl Lull CiLuoual Aj^xaJI AjtjUJl ^ cLalxll ^IauaI (Jaju Lu 

* 

aJUiS ajjjula (illlA (jl Ia£ (Ax-ljjll AjjLaj£JI CiI.1ju» 1I ^^Ic. jl air.VI JjJLil j-td 

Ajdu jja AjjUfll CiI-UiaHi I j 'lajlLa i '«■ --J ^^lll L _jalj w a'VI ^3 Aj^ala. i Ajjjdl Aujladl 

* * *■ 

(_ja3J>» AajILq! AjjLausI AjjLajS jl AuLaC. AujlLa dlxA jjSj fl VIa . AjjL-r>1il jl AuLoC. 

i 

jLc-J (jdl (jia. 4 Agrobacterium tumefaciens Ljud 1 jc. 4_mCaII ^hll jjdl 

(jjla lilliA ,j£j lilllS (_>iijJl ll_gj ^jdl a-*jLL*11 A. radiobacter K-84 LjCdll 

Ijjjidl JluC-ilj VI Icu-nucleation aid! al y aJj£a bjcSoll Aa jlL«l AuLd Aa jlL# 
** 4 * 

(jdj IjLd .(jitlalld! ^jlc. ^cllll jl__)jjal I. Altd dllj clCC-minUS daJl (jjjSsl ojL'nall 
jliill (jjJ jIjaoVI l Hi B a. J L$Jcli£ (juLal C. AjjJaJI AAjlLall JL* «Cml jJ>ii 

. AjjdaiiVI OiilSill 

« 

AjUcJ Llajl _jA lAAjjall Aj_all CilillSlI JLuCaIj Aj^dl CajlLallj ^IauaVI ,^3a»J jl 

* 

Ijlc- 1au3 . A a 'a \U Audi CilillSU Aa^Ia AajVa AJuCx A \ >^lj 1*^1 djjlj (JjIuj 



CjUII 


* * 

j_ya\^A\ XXs jL<u-i—111 <aI_L» 1I Ajjjjl bajlLJl JaIjX- jli l^al^a^U bajlLall diljLnll 

CjLjISJIj CjUUiII jli lillj jjl c. ijL j . <ijij CjluLS bjjLo_ull ~ U .«. ciliill 

* " 

i AjjJaII A>» jlLJl ^jk A.ui i ~j iKj Jl Jjiajtil Ai^l ~k aIaIk— JxLu j) jVI ji»J Aija.lll A-LaJl 

Bacillus L^jjSjII j* Ji>iLjl Delta endotoxin ^-LuV Bt jja. JU*i«L JUI1 ji, LS 
ajaII CjbjlSJI jji jVI (ji-j. cjl(_p3*J jjllJI diljliill (jij thuringiensis 

Aj«jLLa ^ l^JL^aV tdil'nall Jit j 'i ■—a— a^a—11 CjUilill 1-jiVi jji a«.li£l( Cjij Alisall 

. (jial _>*Vi 

* t 

( A -i. ilfLil ^ydaljVl Adaj_jl dilillfkll AajLL— jl (jlc. (j \ \ -»loll « (jiljJ 

t f 

CjU avtll sjlal jl (JVliI—1 (jlc- Ajia a lgl£ 4 Ajjduul ajUl _^Juli jj—alij (A_ie.|jjll ajjAll 
__yi aLLuV' j^ -w i ^ Lilli (J itj c bjilaJillj ^jialj^Vl bajlLJ A_4j2.lll AjaJI ClLulSll AjaJila'l 

General (J1a i">1 ^MU.-»V1 j|. aJusaII aajJI dtliil£llj Cjlibill {_Ualj-*V aj^jaII jjlLJl 
ajjjjJI A_«jU-«il i—L-ajl JajLLuij (Ajpll Antagonistic potential j (suppression 

jjlc. a.ljj . AjjjJI AijjJl AjaII dillllSll A-uajJoII (.“iUaaMI Ala—I!_jJ A—ajjjl djtillSIl 
ajbj j-li-alV ajlc (AjjjII AaIqjAui ail ajld ijJI diljjlSUl Ain—l_yJ Aj^jaII Aajliall jlj < dll j 

j m ajl > 2 -VI jl - b '\ jV Aj_jlla—11 ajbVl dilp-lj a I i—tj 1 IfLj jc- b C. U j jllSj-ll ^yi 

-X\ jl t j j'f. l^jiaj ^1 Ajjj]I Allaj i.^11 jal 1 V 1 all Cjlijl^li jli \ ^ Aj— AjliJ. AajlLall 
CjIt a Vill ait JLmlj-1 A a •< £ ^yi li23_>ii—1blljA ^jla ( l—aji blli£ . ^JlajA 

i a y^, AjjLjlII 4-Ma^ojJl CjUjI^U A^ajliJI ^jli i Aft 'A \W A \sA \ l~ \\ iii-Jl 

i < 

(jlli jA Lm (Jm^« 11 ^yic- J . AL&llI AuaII CjlillSll (JLudulj JUk jl jjlc. jliSls jlSil Idc 

dj±A. ^jlall c-lLill (_yl) cJjxbV <Ajjj]l jjlj aI>,\a 1I A_u_jjipJl a—» jlL«ll (JaIjx- jjli 

K * 0 

1 j ~i a 1 .y- l i w i elll! ( bj>_Lila IjJ (*> ’'■«■ l Loa jjSl C ll« *a‘l _y3 ^jLuVj 1J a j jin ilajiiV 

■- j A_lsJ! CjlulSll a ilA ^It.a jjl . A A •kli AjjJA. bajlLa (ja di <J S1 Ajjill i _ 5 _ll jlj.Al>jli 
0 * * 
AjlaII diliiSll oiA tjL Jjiil • Lj^lj (ji-aj (-U1 ruu B(jl—aJ jl 

j jl i ik ' a t Aj j it. CjliT diiXLM jc ijlj-C- (Aj^xail bajlLall aIajM-umII Aa Jft^ll 

* 

. AjjlajSIl dil^Ui-JI (jlc. (_ylll jlaVlj AaVIuJI -lajj— jlc - 



CjLaM (jialAjtjlfetll 


ot jii ^ic ji 3 -l»I_j 3 j>a juu^jJI jui4 oLiLJl JL> jU iu^jil Xa^ULLI 

i t 

AjU l^aJUj j j kl yll i'll fill (jAaly«V >11 4_ajLLJl ^plc. AliLuVI (J in* J dJlli 

Jt 

(jJoj^» AiixVl eAA (jj» . ajL^lj ej-s Ajjill AjjAail A_ajliL!l (Jalfc £-lil 

iPhyllachora Iwberi qc. <■ nuJull Llkall CjLil tjj*u a ail £■ j^xall ^jlc. l jJiiJI 

Cylindos- AjjLaJ) i * J Jlvi J1 Aikaj au -Lj ~' j i_a2j3 aJL. ^y ^ju^aj Ajl ^k j£a (_jaJIj 

Sclerotina jLill AjyaJl a^jILJI bUiS .Dicyma pulvinata j porum concentricum 
* 

jA y CjLc-ljj i _ s _k iSporidesmium sclerotivorum jLkLtllj minor 

f- w 

a*j ti^lj j-oj jja jji£V y kill (jAaj-aail (jilSlI Cjl ■ <k,.-vi 1-1 j A~i1 J-^l JliU 

* « 

AjjAi “LjlLa (Jan^l (jla JL. Ajl ^jicj . Aj» uinll Ajjill oAa*lj sja J Lin all jlaill JLa. Jj 
ALjaall jiaill (JLan 'unL 1$ jk 'Jj +^-aJI AJj t^jLJI JjJLa> y IajLi Ajjlafii] 

( A-a I ' J > (jllllall j) . sJL^ij oj^# <iLajO_J Ajl_i y 4jC- I A »tii) a JjijAA jjk 

t 

s.lic.VI (jMLjl J^lIj (_ji]lj Augmentation ^ j^aJI jLic-VI 

. AaifaVta dll jA 3 ^^k rjlaJI y» jjjmjjlnll 

A A 

My copara- AjjLiJi di^l a l*>i Jl (JLwtumLi Ajy ->-11 kajLall ojjJlS yji! a1!l»I <a]La 

. jjljVl AjjLJI y AA^Uajl _juj y IaII c-lilll Ayala. lya ^\jla JjSJj td»*«jA AS t Sites 

(jill Conithyrium minitans (jli < Aailj A^iIjA la^U.ki ^ja ^jaIII (jjjiaill ^ ^y-a. 

Ampelomyces jLa. JIj t5. sclerotiorum ^jaJl jLiJl oLiijjjliw aUjIuV i_U*a-u 
* 

jl ^Laill i-Iua. yiiSAJl (jJoliJl CiLjlaa ^L»a. (JjuLLuj (_ja11 quisqualis 
. VUa LaAjjjlj -jj ^£1 A*J oja ^LwluU (jl t iaj •; J! jjjAA (jla a |lia. at-lfij 

A 

lyls 4 Scytalidiiun uredinicola , Sphaerellopsis filum Ji* Ajjkill Ci^UkLoll l»l 

(jic- Cronartium strobilinum jLill a rt.jLill Ciljiull j^k. yb JSmjj l utuk a».lyj 

Jj& C. quercuum f.sp. fusiforme jUtH ajaauVI CjUjAaII yr- j LjUl CjLu 
^ * 

Cronar- eliljii J^jLi ^jlc- AaJjii Ajli t Tuberculin maxima jLill LI .t_ujjlJli 

S A t 

CiLj-Lm^a (jL JjLII (jJI L ja^j JJa ^1 A_a.jdV> y^ tium ribicola 

oAA JIajuLuiI jIjSj oALc.1 jjA (_5jj«_a JSLj Ljjya jjk Ll» j ija diljjlaflll aAA A^ly 

. AjjLill i-'NtU"'Jl 



iijUill V jtLJI 


AiLoL ^jli lAgrobacterium tumefaciens ^ 

0 »ljjJl ajjL«JI jjkall Jic. ad*lj ej-« A. radiobacter strain k-84 

<jL*abU <LiLiill (j;j_lVI dbLull >j Jj_j]l (jjlll jdll 1 J~' •* ‘AljiUl 

<ildaL ^jUj jd>. (ji-C. ,jls (JiuSLj . Lj -ic-ljj (JiS (A^lSli jlakil jl Ajjj dtaljj 

* 

Cy» '- ii .i A a_c.jJuLJI dl_*jjLi]l ad*,! j oj^» Phlebia gigantea fxhj-*. 

lj£lj <LaL*-«ll dtiLiill aAjLill ( ^A Aj^j_aJI djlLall ^jli jjjjJLaJI LilS . dL[ w >J^dkl 

« ' * ^ r- 

jl <LaLsi-JI j \c jjl ^^Vl j, t^ju A_xjliLa!l (J^olj-c. <jl ^JLc- V 

* * f * 

A-la^ljJ JML±J*IJ jl CjLojjLliI jl aIaLjlJI <jt i djLojjUJl 

. Ajjjkl <*jll»!l {^3 aLulIuloII j?-l_pVI ajuS qa Luiula ^ ‘1 •«■*> (j a] 1 dVblull j) r-liill 


* 

dlxJi (jJol^l kajllsl ajlda-J) AksjJI Ajkl dlill^llj a.lkj ajj» dljLiill <Lak* (_>A 

* *■ t 

.??L-llnii r.Vl jl dlljkaJI dajLLa! adxlj aj_* )Vill frLlC-VI Jl a *IimI A_^jLdLa 

dlkl ji jj J^a _>ixu AiLa.i]l <ikl dlill^ll (jta (dlkl <jla. -i*j La Ji_^j <—i!ilnVI 

* * * * 
j \ » 3 L^jla ( jjajl .ua.ll jl aj <m\W ;jjm J li-ill <-I.1C.VI Ulu (Aija%*II dliill <-ljk ^ jl 

A_c.ljJll ojljj uil_yLui j J^uJl li^J A.j'a ail AjLaVIj • JiLaJI £y» aj \ ,.iS A_^Lm-d 

jatiul ^jjJI aajsaJI A^ai) dlilKil (JxiUj (EPA) aa^j^JI Ajlaj]l aJI£j ^j] ■ L >j-«■ 

- * * Jl 

Ig Microbial Pesticides dlil dl.du> l^jl (^k. dldll *1^,1 jl dldll 

t 

A_j_aJI dlijl^ll jlajj aJLSjII oilA jjli ( a_>Sj ^Ixui IaSj . Ad*^ aJLSj ' fl J<~- i_jjdij 
dljjlSlj Ajtmljll dVlajCd^l] IjjjS 1 luaj ^aj aJISjII aift (dial dliif-aS ajld^all Aka Jl 
Ajj 4. -ti dlibU Aj^-lkll dajLLJI C. Aid*VI (j] • A j -dl A_^ajLL»ll ^ AJ_jJill A.J ill 


Aajjl dlliA dilS ^ ^AV Adi j)-« frlxul. jLwduiVI ALla AkaAll ajaJI dlijl£]lj (_ikic.Vlj 

C ^ * 

1 \ i JLajilml AjjlLJb i ojL^I l-jULc-VI aj Jam xJ 1 CjLsVI xx* a % i 


»J^LiaJl A-fljliJ flu'll^ ^ ) T j Ljij-iaJl A^ajU^ol 


ojjSj* *ulol) 0 JUall dilyUDI Jl^Ob <^ 5^1 i *jUU 

# ^ 

dlulill Jldjl) (A_ul_ull a ■'—j ■»■'!! 1 -.1'i'Kll <11*111 Ajj_LaJl <xjllall (jl Ladalj jd 
1^ Jl ^\a ^ ' ^ioj Cu* (AjjiaJl AjsjIUI J^IjX- AiIda! (jk (—ij*i 1 (Aka^ll Ajkl 


tv< 



LjUiil 


(jjlSil (JA 4l2l$-11 j|.l£.VI (jLbLjV U-Luili-all Cl3j]l (jl . L i,y,fri.«-all (jinj-a-all (jjlill 4_4jLiL« 

aL-ujj^ Lf uiLuit ■' ' Ajjjj^a 1' iLU -v jjA 4 sjtjjll jjlc. 4jIJ.1 ft Aj AAjLLall i_)x«J taall 

* * ft 

4 mJ CjIjjjuII JLLa. ujLu£j jl AJJa Cijola.1 sjL^a-all ujUjISII sift buLj . Jl 4 ^ i ti l ^ 1 

ft 

JJS 4jL^ia]l sift ss-Lii jLjjl jjl ( j£ dLi uplift . 4.4ml \ all tjjjlallj (jlijl £-a ‘ sjCl'il 

jljjVI CjLL-s ^jlc. ftLaJ* f* \ A > J^a tLiLajVI aJuJ-ail AiLLkiVI 4 y.i Vi Cljij 

Jao Ajliallj AjLsjuJI i_J jLajJI IjLjaj tClVVLudlj £-ljiVI UAaJj ^-IjiVlj 

ft 

jl i Jjjl a jlll Ajuo Ajj jrxll A_ijLLftll AIji tAjjljj A^ija 4 C.lillS 

. I" iljjUa’il 

£a.l^>all ^ aJ_^£j-a!l sJjAjJI O^ sl ai l i»_)jl a "ill ^£.^>11 J 11 -- jAj < ,» $ <» (Jlj-a (Lllift 

* 

laii jlj-aiuilj L_iU<aJ ( _jil ajlmaall CjbjlallLl Cj Lilli (_^o!jaV 4_>jJa]| 4Ajli-all ^If- 4 ja1*]I 
VjiS (JajLuiO jjil 4 sa3.i]I 4_A-s.1 1 CjUjISJI 4 LI 3 jljcl dllift iA *\»-»-11 4il V] 4 JaVI j»J>1 

V ? Olii! I JjjalJ aV 4_jjj -Jl 4-ajlLall (jj 

ft 

^uilj (JLa « Xml l£5LjA Ajl ^ A *1 Aji^j Btlk-Cf <Jlj—mil I.1A ^j£* AjL^^U 

4_ajliLa!l 4 f\\ ilflj.-a q£. JaLa ^Ul til lift ;'] ij -1 jjl wiaj 4 Aj^jjJI A-ajliall jjjail 

JjjLd 4^_uulU laVI LftjjJj^c 9 L^ifrLLSj jl If! 4 ll QjL£]I j j j1<~- ,'> sl».) Aj^a all 

4 >1 4_1^,Im11 4j “i \ 'll 4_jj jlalb ^U31 |»LalVl ^Xc- jA J_i.^ 4 ';■* dlloft . ^j_a.VI Aa*jLL« 11 
A-ulj jUaJ Jjic. ( Jaj Oaa U 4iJ_axa 11 ^ 4jj-i aj! 4jtjLiL«lt ^ Lalaj ^ bid ( _ j a 11 tCjlul^ll 
4 _j»_jLLq!I ^jS 4 -s ■>!') AjIaa 4 rcjllj jjlc- Jj iji all (il^luil jjli iilli£ . 4 « j iUII 

<4 t 

f.\ j~m 4jLajtLul ^Ia: ji 4 oj 'U"' j'~. 1 ~\\ ^Ladll lift ^jl V] t4jjLu!l CjLiajAjI (jji« jl 4jjxaJI 

( * c ft 

(JaxaauJ jjjll CjUjKII jUac. 1 jl Jl jJajU jl 9 (JiLaJI 4_ijaj lk~) jl 4 ja4sa jl-iYI 

ft 

4aJjIjaII (jit (jJaJ (_yj]l 1 fr.-iil iajjijl jAjiaJ i_>>J t4AjLu£ jljA l^jli 4 ajUa11 ^ 

. IfrlLan.Lul (JjS 


? tf \ iL> jW < S jr jLftj 3JiUdll s U i j jjJI oUJlAI 

ft « — 

4LaLn.-a.5t j_)4alj_aVI jl UjliVI AajLLa ^ (Ja «„1 .<1 ^yil 4 a \ 4A \l CjIajI^II 4Lalju-a ^jl 
^bdj]l qC- 1 ft,1 h JJ t4_j_a tljLuli ^jLail LftjLiJX-j ^yLc. dLj Jj -*-» a~ij AjjLaj^JI Cjl^-U-all 


CjIuII ^aiJ-*V AjjXkJI <4jliUll 

< * 

lid >ji < jA juLuVI I.1A < AaIc Lff jj_j Aia jlkjj j»Ld ^1 jl£ jbac-VI lAA jl • L$J i—Ualidl 

«r / 4 

UjIj U.Uj CiLc.1 Bt Jl iaLa jl. (Bt) ( y»^ jjulj Bacillus thuringiensis LjjSJI 

— « 

I—Ifj-J Laa < i \ i^i A j -a b ja ijkLJl jj^aJU 1$ jlc. ajLJl ailA (jl VI <CjljJi-»JI A-ajlia ^2 

a * * 

(Jia 1m all (J 3 LuiLi (JiajV (—i_jxu IJa jl (JaJL^aII ja j£dj (AjjLaj^ Jja l^_il£ l^_JI a_JaJl 
. Ajja jl Aja o-}Ia£ Bt Jl jU AjjSoll CjlijIilLl AajUall Aiuulb 

lilljj (La ia. ^Il AlcJj La aJ CjLjI L^jLSj aLl2jJI A_iaJl Cjljul£ll Jj jL'i.H jj 

:<uVI ^L-Su 

. dAC-Laa J_ja Igaaj ClluSjJ ^jk (JaiIul) La ojlc. (jljaluib CjLjlSJI aiA AjLiaj ole- — t 

f * 

(JanlmJ villi] AjjUaa j£b jl ( A ^ jlm a oJI a auiVi clial -lljail oAA L-iLuaj — Y 

. CjLjIajSII £a 

A — 

Ajjj_aJI CjbLiajall (J*j ^glt ixSLillj ^IajaVI jA Ajjlaill ojlA ^G-Ai ji,l (Jalc. lilliA — Y* 

. AjjiaJI Aajlfiall AjSjjlfua Ijjlc. Aaj« 3 ^^dlj <Aiai]l AaaJI CiLulSlI Akuiljj A> nail 

(ILLu ajj£iall AjvtaJl JaUJI aiA ^ic- Aa 'ik jV Ajjj-J! Auajliall i\ J a j* j±J^ villiA 
* / * ? 
l$jl ^iiLull (^ylc. _j.a »' jl j£ aJ * A i ,.~'C Jl Auajljuall jl (JjLall ^3 A_j*_i ■Jail Aajliall (JIa 

CjljUfA ^jUAiuJ | _ J JI Jaii (jA a^LuaaH CiljjlSlI jli lill j ja f£- jll ^Ic .j (AjjLajS AjSjjtSoa 

.Biopesticides aj^ia oUl 

(Cji—Lill jl J jjJill jjl£3l ja ') mall \ jlrall liall jJJ jjji i-j JLi^l viluA 

jc. cl_^ui jj£iall l_j J -v (Jl » all ^ulallj a ’i u a ajLaii ej-uiLia '—al i~fiallj 

a t % 

(Ajjiail LajLiall ^ (JaaluiaSl jjlill Ajaadl jl L^iUJI jji ^-Xu<aall jl CjliiaJI 

Pseudomonas fluorescens Lj-iiill jl. ^jLdll ^ja >aall jjlSJl ^a Jc-LLi ^illj 
Gaeumannomyces ^LiJI jc. c-uJ-mhII ^iJI ^ j^LaSI Aki 1 * 2-79 aJXui 

jjjj. jLisaa ^Liil ^Ic. L^jjii] lilljj ‘ jaJill jIa aIL-i. ^ graminis var. tritici 
lj...a'i CajH AljUIl fliA ji (_i_jL=ajJl ja jdj^ ^ Cid ialj .Phenazine-l-Carboxylate 
‘ (jljji Aj^bJI Jjia ^aflU JAAaijJyljll Aikia (J^I J lW®- 1 L>a^ ^L)dl 

^Lul jLS Ijl LS ij».. jL&a JS ^ Phenazine lSjjjJI aLaaall ja jLa A*-a* 





/ * 

a_^jLL«1I a_JL«j ijljj i£jj Lolj n_jl« <val Sax. clla saLj <sj <v»a 11 
£jj jl i. «Anj (jA (Jil fj a n in Ljjla Cotajl Ia$ a 4JjLJI (jj j xll jLcuJI 4 _ia£ jj . AxjxaJl 

.u±j 2 1 ^jlLJ jjJu a 1 aI*a£ aLmIaaII (Baytan) Triadimefon aj^U^II SaUl 

0 * 

ajjx L» £-» <ijLLJb ^jjLaujsVI Axjklill q* Ijij _>i£l 4 CjIjjIaxS (J Jajo ^gjW AJxaall 

* — 

. ClLull aLUII jl Ax jxll A Axullj f.\yut ClliYI ClljXA (JIaaXuI 1'iC- £-jlJ aII 


A^ajLL«ll jji aIajclaa)! axxII CjIxISJI ^1 jiV'~. ( _ s a]lj acLLxI! Ciblxic-Yl ^xx] (jl 
a m (Jaju A 1a» Small aJaLuII Cxl£ Ijl A_*A»'Ok. i<ix al_jA Clm jlj Clbjl J LjjLSj Ajj' xll 

4 4 I #4 

jji Cllx J 131 jl [_£jxl ■ j j ■ i •>■ a jj Ami] Jj .rf-ta-all ^yic. (jjnlIjal £>XC. jl xjj ^jjlx (jiajA 

A^J J -vll A jjl a jli (JaIj_C- LxltLJ ( jA^uU IaA 1j J *' {jj . Cl bjl A.l£]l (Jba ALqI—uJI A_AjI Ball 

tilliA . Ajj-x xU AjJ XJ (jlia (_ 5 1 jji (JajuY aJJLcJI [jl (juLuil (_ylc. (J-X-A A- U j J ^LaII 
Ja^LuJI (jiajA XUmA Pythium jball Ajjixjl AxjIaaII jj_S ‘ ' w ~' ^jill AxjiJI J|_^aV) jX« i 
jXkll Aikiba (ja 1 4jlr. {Jirt^lall ACaJXjll UjX&Jl ja»U ujt i (jrtA.xll Cl Ixl «. ( _ $ ^Ua11 

4 4 

ji£l Cl YJbull (jj£j OV tail ; vla» m ^ Ajl [jjx . ClUljiull JjXx (jA (jxlj JaxII (ji 

4 * 

. A'uha Ajjj jl (jaxa Cl Ilk l..»«i^^'i 


(jli 4AjjXxll AajUaII JaIjx aJ£ JaLjC jjJlj AajUaII -^11 i_iLu<aV A \ ...'ll' 

* * 4 

XSjL>oJl j)A ^lOA (jX> V_jaCi jlSl 1 jl Afc (jjSj [jl (j^AJ 4 [J^9 _)a 1J AAjLLali C'l’lJ 

Xw Jjij [jSlj . 4 * ^ j*' *.1 ■»'! [jJa^yajJl (jllSlIj AjL^aiU |_^Ia 1I Clllill Aj^lia [jjSi (_^]lj AXxJl 

4 

_^a Lo_S^ Jj 1.4-1 ~*fc a!1 ^ja A.ih % ^ Sj \ 1 ^ Lr i j-Ajuj cjtn >11 ^jLi 


» v aII J LJI jjiaJl 




Cil J 'jj^J ^( A^jjLuII A^ajxa^all CjLjjjSxaII 4-AjLfl^all A j B iA ■yjl s^U^l [jl 


JS1 jl [jiajA _K1 IjJx A A^Uvlxa ClV^Lui oiC. JLa».~ 1 .1 Xl£- liil jj 4 JLaJIXulVl [ji iClLs 

4 

^Ua JS1 jl 4 AiijXuA jjiaJI CllCa_JAA [jjSl Ula Ajji ^jj JS1 (JaIxaII [jAj 4 Jjirtx a 
jjXill [_)Xja] Ajj j all A^ajLLall (jl . AiXjCaiwa (_gj <V-i xll j a >aI 1 CllCojAA (jj^J dlLX 

K-84 a3^Lu (Jl Aal.mll AajIIaII oAA ^jlc- Jj ■ -■ II (j^AJ Cxx <. LxCaij ^UiLoil jn.i ^bil 
AjjxaJI A-ajliall [jli <ill3 [jA (juiall j^k-j . Aiiia-4 Allu i_j jjL ^ A. radiobacter [jA 

4 

Pseudomo- ACaxajll UjpSill [jA £l>i! JIa«_i«Ij 4 Take-all ^aijl ^ ,3x.UI (jXjaII 



djLull (j^aij>>»V A^jILaII 


f * 

^ jjjjj .lilj . Ailikdl (j-taoljVI ^IjjV bjjjSjll j^a AihJda CjVvLu tJLmluil i—iILd iiicis 

Jl ojLa -Id] ^yic. jjLs l^dmi Isogeneic djj_jila j<a diVid JIajLuhI dc- aJ ■_jjLauil 

laid ji jydU i(Phz') ojUI oik jljJI jjic. jjli j±s. l4.Vt.ajj (Phz + ) Phenazine 

jj# (JS 3 AjjLall A^uuII I J ■ X T- L_lulljjJ 4 AjjJoJI dajlLall AjJbJjoll dlVUJI 

jjjjSJI i Ajj iAj »]1 o-lLall 4 j jWuSIj ^jXoJI j* ijj- 41 ajjljdl] aLUII 4 _d j a -Jl 11.-.1I.JI 
dujjS tAijjl pH 1 jajil AjjiJI A 1 tn'ill £-a LuLaJ L_Luiltjjj jj^jjduJIj ^ylSlI 

*. t 

A. nuliobacter LjjjSjI) Lai . aj_jj! 1 jji JljjJlj ^jjjj***]! tLuj^V! jj^jjd^ 4 djb-j)j£il 

JJ vjL*i l^jla t/1. tumefaciens ^ydajJl cjiunJl j^a Ida. a_u_>J]I AilXJI dilj K-84 
* < 
i_Lud Igjl £ijdall (ja oikj 4 ^£j.}jJ 1 Ailu ^3 Ajjldl jjiiil i—filial oj^iL-a £-j^all 

* « 

1jjjj$-i]' Ujjj 1 JjUJI dilaJl ja j j-a dji Ajpll > J ■V*»‘i <_£_>i.l AjjIaaS -llj^a jLa 

LjdSJI jl dj ^yijV' £* l^ijjlLa do i2-79 aS>Lw P. fluorescens AdaxajII 

a f 

Ik jdj Jjddl ji a. da (jj ° Aalada ^ I 8) duii jl <_AaJ o^>jdVI 

t t . , _ 

A ‘ j 'll A-j-j ji^l j^5j Lgjl £ 3 jdJt j*J 4 jdail (JjA IkJjjLJ Jjjl AiLdVl Aj^pll 

A l a.* imjl A_uJI dtljl£ll Lajjjj jiSL^lall A il^jall t_ilioSI j] . Aj jail 

jjl£JIJ AjjjaII AxjILJI jalc-j JiaJl jjJJ CljS VLuaiiJj AilAt i* O j L_ij«i AjjjaJI AxjlLoli 

t ( f 

jl Ajjijl 4 a jlLdl jalc. Jji jl jJjill (ji Lai (jaiiil jl j^-aJ Aa">UJI oikj jl (j^JI 
‘ AjjJujl dll j] AjjjiJl Axjliall jm~>lll j^ 1 —*3^ I^Aj 

• AjjaiJI A^jlLall oo-lii j-a iaj (jjl jaljC- ^jJjL likj 

Aa^Lill JaIJ nPbMi djLUaXo 

JjaljX- Jj.a-Uij (ji djld (^yjll jiiluJl jtil ^yjji i<S^JA^\ a -dLall djLVjll JJ-i*J 
4 L^Jjlajj jljonVI (ji _>L Ja 2 dljJl oik ,ji A-k-old -L ; y* tAjjJjJl Axjliall 

^3 . jLidVl jl A ’ ' 'll ' jjJj jljdal AjV Ljj.dl jl jj t A-jjl a.^'I dll ^ j j all £a L^jjl_4Jj 

: AjjVI dlUSli jL-aiil jS (FIFRA) Aixd>j j_^ill jjjLiil ^ ImAj O-I ^ i all djLVjll 
^yjlj EPA Aia^l^j jld ^yjl Federal insecticide, Fungicide and Rodenticide Act 
Jdd ^ill Alii jl ajjJI dildlSlI jli 4 Environmental Protection Agency LS i»j 



OLili -_ual 1 J 4 V 

* * * »• 
jjl t. (jLs£* r,^ j jl_Sl i * (ja ^>j^I ^jLuuJ J^.4 j i_ij-j CjjlS la] itiiliVl 4 ajLLa 

(ji Ja-uuJIij (EUP) Experimental Use Permit ^a-u JL*iJ J^ajj 

-ujJI oUjiiii 64 * jj^ ■■'* ^ji <—lajj. y ) r* “t ^^44*11 

— t 

64* JLa . ^ajl] lj-4 oj-c- JJ u*Uj> j Microbial Pesticide Lu jjSaa olil Cj'i4j-ix tgJlS 

* e 

4j_jJm* 4Ajlia (JaLc. (j_j__jAi£.j 4 _*jj 1 (jlljai dlli* . Ljjjjl ^ 64j4.^a . ~'l iU-"' Jl 

, 1 CjIiJI . ^oI^aI 44a J ' 1 J ij t>4. aIaSI ^^4 aIa-aaj Jl aaloiV 1 4*1 Li 

. I 4 * jii.1 Jjifit’iHj 11* ;j£. 

JA >1 6 W tall Lllb*ifjll iji Cli 34 Loa. GjL£ T 1 (Jj-\ mi jaJ i ^ ^ <2 4jbt] 1 ^ t V Ajj^i Xl* 

lilliAj iJaj«JI fjk FIFRA Jl Aji tlilaj (_sjJl ^jjhll l4*_j iCjli^U 4jj±*ll LajUaII JLac-1 

« p 

jl . ^11*11 ja (jlalia ,ji >'U.^.»a 43 4_aj34]l 4_iaJI Olill^ll ja 44*11 lb* L_JjUj alle-l 

LajULJI (JaIjX. Ijlc. l_j jljdl CiUaJ ^Ltall Jjlj ^buaj tjjja (j-a. jlL£ Jj J*- AoIauC. 
j\ jj^sjaII 4j4 30 j i 4_dl*jl Sp.l_a£j| j_^4 iJ aJ 1 jjl£]l Jj Jm^j ^ "iv (dial A ■a uijaII j -Jl 
j_^3Jaa 1I ja 44jliJ j£ aJ (jjbil CjLuJI lillhSj il^Ajlijj Igl (j rxn-i ik.~> al 1 b^lbulll 

. J^i. in nil jjl£]l lAjAili J 111 JajU (j^ll 4j*mll 1 —Sjjledl j^/j 

FIFRA Filter Ij-iAoJl oU-^i* 

^* djLUil Lij (AjjjaII UajUaI) Ja 1 _j£. (Jj.Tfc.Mii lIiLja*! Aa1*4a] 1 ^jj^ilyill ^jA 

* p p 

‘" >' jl ^ill i A n-j-S-Xll i4jlall£]1 jj >j j < ^ 4 I 4 X 1 I Jaa_Lmi 3 i'a.j -fc 4 jla all o4A l.l;4 .4 j 6 «<->'l11 

** * * 

i 4J.a.ri'l tllljlaC- L^jIc- 1 4jj) AajUajI (_uq Lc .jl I^aS (jl <Ja*a 11 AaIjVI u-ijl-aall 

t P 

Clajj < (j^aljAa'i?! j)A aj l \*S 4l4-cd ^jlc- L^Cuj^fcJJ dl4j 4 _iJIa11 l tJlSllI jjc. jdail) (_>a*J 
Cj 1 a* 1 miI Ia I 4 I 1 ^at> alij 4x-ljijl] I 444 IU (_J4a CujjI dlij A a I ' Aa AaSoj 
^a-mu La IL*j i4 \ al ill jA_gjj LjJjIa^a. CijjjI ^jjll ClLllSlI 4_k jj dl4 4_jo - i_5jLaIi 

. 4jtiaxi3L 

t 

4 .> a mjj CjljLixil l 'L'» 4jjLa4ill CjVI t. * 'UfcJ'l 4 jjj - 1 . 1 ! LajUa!! (JaLC. JU --6 «n Lai 

p p % p t 

1 ^-MALill jL^Jfcll jl L)J»J1 jl 4kJl (JJjla (JC- jl jfcillj Cj4aI _)] t SaLail 64* JJjL (_s4a 43j*a! 
JjVI 4 IA 4 JI ^uljj CiilS Ij) .lilLafcuVlj CjLIjjaJI Jaa W> (_5jJfc*i/l 4j-Xnall CjLIjj.'vUj 





^IoajV ijLc- iCjLiil] [_yay*j> jAC. Aj_jasJI A^ajliull (JaLc- q\j < 1 xui CjI^jjIj j j 

* . * * 

(_$_^il Ajsb«aj diLajl*A ^ylc. Jj.r-i-kJ! jA j AjjIj Ajiuaj 1 1 lliajj __>aVI (jSJj 4/jjjil CjljLuil 

* » 

(j;jiV I diLajLiJ) (JtfMJ t . )UaTi e.i$3 aAaJliJI AjiU^JI Lai . (JiaJI AajwIjII >_ijLajJl A a J~: 

* 

l_>jj]n<a jA La-a (JSI i‘j $£> ‘~'l ilL-'JI e ii . A_iAi jl,j-lJI dll Lull! (_)ja*J •>■ i \& 

Iaa Ij j *i *> jjii Q_jSL 4(Jj -y^uMl yU Lf £J ^jLUl CjSjII J_jJb j)ij 4 AjjLfciSlI allUVl Cjlxiial 
ojjaSi AjIaha CjljLliil t _ y 3j Aj_^laJl kji jLLall <JaIc. 'J liljj InJ (_£jIaj£1I idi aII AjiLjj 
aLls-uU ,3ai jj L_ijL*jil »Ja xja y Ajjjlajj Ljjjj bjj 4 jLallj .Ifr-aJI (jA IjjjS t, ftKl 

t 

•<3l>“VI (j9 

Avoidance of Registration J*x_*«£}I.LJJI 

^xaJI (jilSLi jS-aJ 'lL<J Jj liA -a IaII CjVjII ^ JjjJa iLLi (JjjVI cJliA 

" * 

IjjA [ 3 Jail sAA .(Jja-uiJ (jjjj EUP Jl (jA £Uj*-aj (jjJ CjliV AajUa ^ <Jajl±uU (jl 

( < 

. bjjlajJl jl Alii cU-uJl (jA (ajj^vJI jlLall <JaIc. ) (JAS-Jl (jil^ll Cl& — ^ 

diLijlSlI aJIa La£ (AjjJI Gjajlm a j 4 Aj^j til Aaj'uLaII (JaLc. (jjSL (jl — X 

« * 

o^ljjj 6 jaj JiJ jjS-aJ jl aClLjjll OLLL ( _ y 3 _jl (Jail Ji -all jjjj (Jib (j b n'i 

. AjC.1 IjJJi CjULuJU <Llii 

ft t 

(jSlj <- * jj j t-H Swo jLLall jjj aJ (_jj-3ill (jjJlSUl I La jL 4 *,Lc.jI i _$I uJIia LjjSj VI — V 

t 

.ClliJl jAi (jS JjJ Aj i'; 4^ (jl (ji*J 

4 Aj^jaJl A^ajlioll CjULiJl (jiaJ L^l9 (JajCujU ( _ $ aH >i>blJ-a^Vl (jJa»J kJliA 

. AjjiaJI A^ajliall ^^3 AiaJI (JjUlSlI (JLutluiV AalalJl Ajj i^jliJI Ajaui ijjl CjIoI lj^VI jv* ft l i xa 

JajLLuU ^jJI s(J jU^abwJlj AX-jlill (Jj-i^aLa-all (JLa*i*iil (Jaaj Clbl_> aVI oJa 

t 

Ajjij Ajj i -v A ^j l a j ^ liUll cLoluJI jijia oil . b jjla J*)ll bl]x£j (_pall__>*Vl (j t~M t A^ajli^a 

Fusarium ox- jJaiil qc- ljluuJI Bottle gourd (jjjjjliil tj >U>J l ^ fjJjljjJJI Jjj^ 
(jjUjll tliLlL (jA Jajli-a Jl»*_iJ qa >Wu ^Ij 4 ysporum f.sp. legenariae 

t 

(jj ajj Jaij (jiaLjk Jj ■ ■*» •*■ * ^ (Ji^*» Jl (jjSL i^Velsh onion J -. n j 1 1 ^Ijjl (j-« 
(jil^ll I La jl .liuLu! jj^jJI Jjj ill jJoi j^al a L : „ Pseudomans gladioli L^jj^JL 





Jjjaj-A-Jl jkaJI Xl o j ^uil_jll JeoJuIl 0J_JjLiJ killjj k aJj-C- V * • jjj j_4 JJ J-^l .ij jl I'nrtll 

ft t 

ULaJ) jLfilkJl jjlillj J^oJI Jj-la. £jUli jl jjjjjJall j-» 4j| L-lfutjVj 

f t 

^ (aI a\\ jll£JI jm p£.s> 1 i^a-il (jailj Chinese chive >«uJl ^u^l ^jill JajCUij 

t 

AjLllJI 4jj;pJI Cib La xll jl Aaiu . Jjijll Ajjja, 4j>j11aj lAAJjjil jjjjlill jjliijll jjAa. 
4aJj.l]l A.alVwill ^g2 JjLau killiA jVlj . 4_ajlL«ll SjLjj ( j2 L.)liJi-U iJ^ajll _jA aJI 4 tiVia ( j2 
4j_5-Lail ^ajLLoil J^Le, jl£ Ijj LajJ 4j^_i_aJI -LojliLJI ^ 4jLji.lll ulllijl^JI JLuLLuI j C. 

^klVl <11 ^-J^jUJI k_jlj_iiVI jiH Ij ° • -» Djl xl C-j j£-AJ j''"*! ~k tjJ . -^ -k it Ajjifill 

jl ljjiLftiilL Jja.>a 1I ^^-all jll^ll L$j jj^ll i j-mij 4jujJallj ajj.j ->!! Cojl a 

. l-'C.-i-vIl 

Appropriate Oversight fk-JUl wilj—-iVI 

« t 

jl &AJ.lik LJ CjV^-uj l^jl ^aj 1 a all ja taliajjl jjJ <Ll*JuujJ1 4AjJa 1I dilijliil 

« 

Ljlijl£ll bAA jL 14» li A o^jaj killiA jli jjJbjljj jjlSUI j* A.n'^i^cjl eJJioi j^L 

jli t Jala Cilaill (jic. VI jlijjV lAa. 4 ijn.'^a 4 _uLj <^»jaa CjUjI£ ,jA i SaL^II 

4_a^Lui ‘-'li.'. S j tCj|jjl£ll IjjAj (j^LaLxJu jjAll jjLaLaJl 4_aVwuJ I >Ia1a killiA 

Aju ba! .'noli CjIAjISHIj OLajX- CjIaIaj j-a ^tlslill (.lAiii) jjljluJ jjjill ^jjiH^JLuua!! 

t 

4JuiaJlll 4 \ a.11 LjUjISU 4 j» j ,iUH »Lij-kV' 4^aa.'>La (jli 4 _l^U l _y»j . 

* f 

| aaij l^jl jl t>i.l (jll ;>» l^jJU (Ji>la jiS frl14U jll 4lkJbaII 

^ t 

ajl vlillil^jl aii a j. j j513l A_j_a£H^ jli I -Cnjl k-lj 1 *Sj t j ill ^ii J ) Wtl I , j j l jll jJ^Sj 

Ajl ^aj jl j^AjV 4jL tJjjill Jl killi <JS 14 k^kaaJu AliLtLia ci>^ LlJ^ 1 

^ ij« , -— 11 j^ Ajla kill jk£ . 4i„.1^ Un^ll ji f- CilijlSl] JjiIjxII fliA jit jj'i-t.o Cjl^ 4j^la. 
4'ttla.lJI lilliaj J^llll JJi>ll jliaiyi k_LUiU k 4^alalall jajljill Lf L»£ (jn k'l frljJkl jl^AJ 

c 

j £■ VI fji Jaii 4aAJ^a bAIjj jJjlo jC. <A^ajA-<ill CjUj 1£I1 ^njl.UH Aluijll jj^j Ula 

t M 

. 4jjill ^ jl oboll ^'g- l^jll ^ h -kJ k'nvj IsAic. ^jjlj ■ “J ikll j| L'iljJI AilCaj jjL 

jXMj t(jljjVI (jic, ji Jj-ajl 4aJal» ^gi 1 $mii AjL^jI <ijiAll CjlillSJl 

CilillSJI iaLaVlj t(_^jkVI 4iaaAll ujlillsil j^ ulua, (jlc. kill j jj^J jl VUasJ 




kl>txdt ijJoi 


A_lC._jj|lj AoaSjl dllJ-) » "il l ^jlc. jjd La lilliA jjlSi c_ijLad]l <jd*j fl"i ..I «ll 1_^3J. A ail 

Bacil- ajL>i<qH Lj (JLvjV ajIa 1 « 1 £ L^dJI Jji jjia, jjic. 4 jj CjUaajII ^ 

* + * 

oJlaj <Uajj j-a 4 -a.Yiflll diijLdall jjl Ljajl jjAjj jiilj . jXaJI A »Ll> lus cereus 

Phenazine ajlal a^YuII *Ui jll LjiiiJi *»Lu ^ Aanaliollj ^liill 

Phenazine J! »alal a,^ Yiall j_xc. diljilaii jjV IjiL <Ia <a j'j -»' ....1 < a_c. jjjjjoll 0 '^ij jfl 
— * * * 

ebVI CjV!)Lm jjl gXn iaj jjl (jfi-A) i sjLoll od$J Ajdioll e-liVI ^ jb Ia* ^>i£l A-&_^jli (Jij 

cilia ari'l iaJ UJ ^ Ajllujl LjJjliLa jj£_)L *SH“" ^IjLjl ^j- Y tjjjjliii]! ojU] Addall 

t 

LS^l (j-* ^Aiaill AjaJI dlliilSJI dlLaVi jJj£ul) ^ dlljjjujJl jjl .jdlll Aiiaia ^ j_£jdl 

l « 

. 'Ll 1L: jj£ a)V ^jTl.-^a ^al a J Hawaii dlliilSJl jja a jii. Ji jl JlC-'V 1 ojLjj AjladiilS _jdl 

ojjJ 4 adds. Jii^aLa-a (JLljl <Lalui Aac-ljjll diLiLajtll £Ju*-y jjlj 4 4j*jlj 4j_i.lj jj-a 

(■ ft 

jjl jjial l$jl jl 4jjlJI 4< jjr- d)lill£ll (jlc. JJjJ l$jU i JuAnullj Aj1_ja]I 4 4jC-I jj 

AiiSlll dlttfl£3l duA 4dil]l AavLuU aL-iII AjLuj ^JiVall_^all jja .;_] ja^a1 -a all £_a jJc.lijj 

t t + t *■ 

jl all jjLa 4jt_slijl dllijlSIl (_yic- LijLui l_j_jjLi jjjJ 1 a j 14 (_jl jjJ j^l*-"!! < Ajj_i]l LS^ 

t 

4-L.gjJlj *Ll 1_3 .j jJL>aH 11a . <LsLtall CjljLull ^yi j_$jcaJl jjjAjjlmH 4jjaall Lj j ^l'.i 

CiLali AljwiJI Pseudomonas fluorescens f.sp. putida lyj-ilill jli jUili 

t 

AjjXsJI cilia a >lll ^jlc- Vj <i>ill (_y3 ^UUI a«.US ^jlc. V jJjL LjJ (_>al AjjjII ^ 

. VA 1jAJ jSIaJI djL_)la3 jja jjaccjlll 

* * 

1 ^^oil LjUiJjJlll Aiiul ^ ^jJLj Iaj3 £>CjIa. 1J^sVt 4jj 

* „ * 
^IiaSI J] Vi i“uni jl (Jlij 

. Jjjlaj^ll dll Ij 1-qll duulaj li 

Ajj 1 ■*.'! 4^ajlijai] 4^ jill ^3 4 alL'i^ll 4 j.jSa 1I idlijlSli jja ^Sjiall ^jlnaJl |a l^« 4 jjV 1 — ^ 

jli (dLlill jjlalj_ai dlll-a.1 1 1 jYi « ■» jJLddkl _^A 44jjl_iill Ad<a^Aall dlL-llSll 

(—ilj-uiV J jjall ^JmoII jl (Jjd-JI t\_yui A^ijjjSjall Aj j j -al l A-ajllall jJ-aljC. 1 . Vi % l 
jli dliS'lj, jjdlj-aYi did Aj&IjJJI bia. Jl lillj ‘ JS^J > ^ dsl e lIjd.] 

c * 

j^>ld j_fl cillda.1 (jlc- l^JjdiLa dill) (jlil jLddl jJJj^ 3 tjc- ciljj tAjjtjjJI 

» ^V» ^ 0^ ^ A 4 CjIajB 


X A X 




•JjIaaII 


a AA j t 4AJjj■»]I 4Jj j ->.11 A-ajlLJI (J^aljX- {Jl.% *n~l (JxJliuU ^yiil jjiall ^ua, — X 

ajl J^. Cjla^jA ^jlc. j_aj]| ^ir, I^jjAAx AMJj t 4 a4jAx L ~; a a Cjlijlii (Jxljjtll 

0 

. 4ajIa*1I a!_jx1I ^11 »1 . — \Vj j»T*o 

(j3 aLmIuiaII CiLjjSaJIj (jlxjj lT^Ij 4a*UI O^IIjlxJI ejjJiiall CiLajlxxIL j»UiAVI — T 

£ £ 

<■ tj'i.^-i'll ^yi 1 $a* Au^ill j (jli. L^iujJoJj AjjasJI <-»jli«ll 

AjjAaJI 4xjli«ll ijja.iaJ ^Ac- aL<u£jV 1 (jx (JllJ lAA tlgJw ^J^Lall Ala.'"'“'^J 

. 4jjLoj£]| jljxll (jill 

ajAA ^jaJ (ClLLailj 4 jla aJl (Jj_ooL»-dlj 4_g^lill (jjjLuj 4X-ljj jjic. (jj 

ajj-ill I^A . Ajj J-Ji ^y3 4ii3A]l CjIajISII Jlaniml "'*> IAa. ajjjS 

(Jj»lj*II aAA (JLa.niul 4-»^Lu jjt Aj*j1j ^jjlii a^jaIj Rhizobiurn JUuJ (_yi 

• « 
i L-*IjaSI Lg.il C- jjjSL) (jl ajjj ■>! jjSjj A_uoljk CjVL^ killiA . ^ILxlULajl ^i*a ^ 

(jla j»lc. (Jiii ijSlj . A^jUall Cjl^aioll caL&aII cllljjlSll EjliAaJ L»Aic. i ^LixS 

jl 4Aj ill lj.j.11 .1-1 y J J Ijj j< Ijiaik (JiijV A J J j til AwtjLLall ^yi aAojLLumII 4.1 j»a! 1 Cilljl£l) 

A^ajlLall ^ aIasAu^oII 4AJ3aJI CilijlSlI Ifl ' >■■■* jl__>AaVl jjli JLi. 4jl < ^aIx-JI 

* 4 * * * 

l tA^Waxll (_)ialj-»VI 1 g I J .ml jjill jlj^AaVI (jx l.l£. (Jal (jljjAal lilliA ujjlS IjJJ Aj^aaII 

• ‘LojliLa i ~j jAj A_iSJJ y. lg_Lajliija 

J Ui>Vl5.UJjiJUsS'VloUI >>) 

villjA l1uL£ Ijj aeliS jiSl 4 aj j %ll 4 -»jLL» 1I (jl ^ <iui CriUTEt ^llxll Jl> A&l 

4 j j j ■* N 4wajLLall (_jlf- i‘j ~i.j. a ) ^djlj ni ~>Ii ^yjL-ojblJ (j^JJ ill *k1l - 4 « s ~s *. 4 ajLa Cil«Jjj.j 

«• 4 ^ 

laij CjUIjaVI (jx 4x.j«y j r - 1 y ' Ajo "" i 'jAi-.I1' uaLac-VIj 4jj j. ■s.'l CjliiU 4 K u.,M<11 

4 4 4 

oAA aLuol AaUVI 4aS|jjLall (jlalLall (Jiao t A.tl’i-k a (^lallx jja VL3U ^yjJI 4 j.j sUll aIac^U 
^jC-ljjll J t~ ail Cil«.l_^A.j (jx aLaLi (ji^ 3 Ax._j»aajJ1 aIax-VI eAA ( lIjLsVI 

. L^axjIaa aI>JI 43^1 j''^' Llua. 4a1nixll ijllouj 


CjLaII {JaljlLJl 


ft f 

L $Jjjajxll jl AJ>U ClUJ! 4-»jLLa Jft- j 4»~1 *L |»-j-3 Clljjll AJJJJ (Laic- Lai 

^ ^ ^ ft 

Uli) as VI jl t>a>ali AxjlLali aaiia. CjlivLii £* germplasm gui jl ^xaj 

ft «. 

A jU VI Ajjl ljj> -%H jialixll ya A r-j ^ .11 AjjjJI £• IjjVI £X A j]» ja AxjLixll aift jj£j La 

ft ft 

i (ljC-1jjl'J-* -LI d'Llj^.1 jjjJo jfr A^i^jll jjJj J; .«-il -axil jx ^IjjVl aiift aLii] 

j»1j ( _ s -ii. Ajjjill jxiuii Ajllualak-a AjaU ya bJ aLaSl jjUl J AxjlLali 4x Jlkjj jixJ 
LajlLa Atxa l$4S jjJa J^.iiJ JLILj i aJjJlxII Ajjj. oil Cjlftwill £-a Axjlixll Ai^o (Jlkjl 

. (Jjxoa-all » ’JaJl i"'la.^'1j CjUV' 

diLxajxxll Ajj_Lail Axjlfixll Jxl jC. jl.l.i %jj Jjial i t L-tlLi^VI Cilpljja.! CiBkjjjl ii] 
jA-JJj . CjVLsJI (J£ J (JxLi iaJj plj-a.1 tillift jSL (jSlj i A-uUll CjVLaJl yt j_lj£] 

ft 

Jfc Ajxjll ijLj £-4 A_^alkj _'~L1 £x t (JkAii] jaj./l l_t jxi Cjlpl^^ VI aift jl r-j-Lajj 

Jc. i(Jl ai 'lull eJU iub j£xj i—iuillxll CiSjll J A_ila tiilj £x (CluiIj VLa^x CjlpljaaVl ei* 
ajxJ—i<aj bAjJl^ Ol-ajl Jl A—jj-xi (Jxjaj jl jSLij ^jill CjlpljAxU A j m j j iajla-k c_]3 V1 
1 ~ 'IjL All J , Aik Ax Aai 3J Aja. CjljjlS (JLanlaalj AjjLuII Cjiiaj.ual] Ajjjall Axjlflxll jjlaJj 

Olj CjljLikl Clali L$ju/a j jaJ Aj^JaJl A-xjLLJJ A-aL; jxll oV^LwIl ' iLLlSl ( _ $ A Aa>J^l 

. Ajj La-ill l^jVlaai..iV Cj^l J l^jajajj AjjLc- bcLS 

Discovery a- 31 ‘ilfVI 

jj^j jL£) AjjJ-^ 11 A-xj lixli 1J * ijja Aja-ijxll dlV^LuJ! (Jjx- ^—flL'.i *L VL -. fij 

^a Lfj^LLS A-3j_*xl A_iJjl A-lLxJ pljjxlj A a 1^ j. a j ^l .4 . jx (jl ala ill ^3 A_jjL- 3 Vir . 

jjjJa yC- CiV'llLj jj_jij <■ a ■^’' Jx-.jj jl j i-Ai . _tUi-iAVl ^il 'l ^ . Ajj j ail A_xjLiix]l 

Liljj Aehi. a i ~'1 ■>. jijj (Jc ^Jax i ijajjii aJjjkjxll dlVxLJl Ajjjjjll CjIjj a 'l l 
JxjxJ LISaS . AxjljjJl C)lil m a. All ^txljJJ L^atxaj J. ^ ^ h j lT.u % i t JLa-«ll lift J aA-i-Laj 
AjV Ijiaj (Jiuiil! ^Jajj ajJiS ubxi Clljl.n -I Vlj aJjVI tillJjlklll i—ilixiVI 

■ j _L^ ' jl j^xj o A i ajl aJVaJI jla Cjljiiill oift jjAj 



Cjluli ijjjlaJI jlLJI 


0 * * 

C-La_lil ^ Ij^aiuia jj (jl M)j A^-a. (jc sjLiC. ( ILL OJj-SLtli 1 A \[aC- j]J 

* 

jl jAaoall Li. (jl . ^laJ til] ,'l *\j i nj.j i*\ CLil.j aL jrLljVI dlVvLull Vij 

*■ 

(jlc. ^aiduLI J )j ’ i scjLcl« jI^aJLuiL Lj jL LjLj (jt i_ Lij Pipe Line AlAa*i/l aJauij 

4 jiyi Jl cjUjjllj sjuLI CjV^LII 

Strategies la JaiLl 

Ajj j ail LajlLJI j Lxl uil Ale. tjliXC-Vl (jJ*J LkAi.1 U)j (Laic. 1~ lilliA 

. Ali-lalt aIaSA]) (jlLlSllj 

J A 

(j jj "uu all (ja Jjl (jjL ( UA j IAlA ajLil jl jj ._>aj a ail /jjlSJI (Jill ><>l (j iaJ ° a ' — ' 

. IpLajal jjjLI 

, Cjliill AjLaj (j<a (jAa^aall (jjlSlI ^ia — Y 

. AaLLVI cLijAak A*J (jAajall t- a/^'i (ja aLI —V 

/ * 

CjU^jLs LLal IllAa ((jdkoili AuAaa (jjl£ (ja ^U1 {Jlojtlail (jjjYl a_jLLl (jajAaoJ 

— * » 

Sjji oAic. tL_>ill diUSLa ^ja j_il jplS (_jl AiLal jl Ljjll ^1 Mycoparasite Alikia 

t 

(jllSlSU A_j_auill . L$jjjSLj aJlo jl Lia J_n all iAjLlSJI (jJa*-ji JjLill (JjLuj ^jL aj Jjlc. 
Ajjkftjl Al 8 I'll all CjLjI£ 11 (J 1 a a 1 i nil ' j * > *■ I_aaa jj (jLaJ ( AjjpJl ^ A 3 A j 2 ■" -*^1 A_Aaj-«a!l 

aAA (ja 1 g aL (J.ii<n ^ 'lall AaIj_ 4]I ajl^j j6>aj J (AjjAlII ^9 'oA_j_ijall A J a J jL\l Cjl m ^lialij 

A * 

(jjlillj LjjA lAAJjj^ U^AJ lAac-ljjll ijjAil (Jlaaiuib i (jL^Yl LajUa ^ iAjUSII 

oA-ji diltliliail lilliA (jlj JLa> Aji (_jLj . Ajx-ljjJI ojjAll iJ ^Aall jl Ar-»a1l 

Ajj^caJl LajLall ^ S. Sclerotivorwn (Jia vAALISII Jla.a I.J Ajc (illA j sAX-Ull 

t 

vO ._ijuLall Cj9_jJI (jl jjA^j < r' j3 VI Ia_^j _J J " ** LIaA .5. minor j.l» all 

aa\ A-a Jl CLilijlSll Lsl*^] aLj!_jJ (^ y\ a a (JSLl (jLaj Ajjill A-Uuakll A '•»■ >Ll 

.AAcljjji! ftJljAil jUali! (_ljA (JaLI J) 0__)killa 

tlL (jfL JaiLil »AlA-iail (AjliilSil otlaS "iAljjl Cil«.ljJkVl i_pa*A lilliA (j^J (jl j)LaJ 

C ( 

jl djlliAail (JLaaawb (illAj (ALj^I A-lAcilllI AjjA*aJl A*J A ini -yAa _)^ajaajl (jjlSjl uL%l 



i. 

#j3 Cilj jj£j jl j.j-a 'wall ja ijjSojJill Ij^J ojlikoll 4JJ3jJI olijKlI . ajl^aJLi SIxljcdl 

1 al .'—. I J t alii'i •». Jl 4 j‘l J C. J*nlJ 4 nljj, < a H 4jjill V_ijjJo «. al V ' -V <4 jSlLaj 4 Jl <LulS11a 

t 

4-islS CjI » a >1 j IaajjJp (_\a .iSLil! till j jlc- 1 *n j! tlxc. a \*..—^ ^ »»C lt i l 1 *C 1 

L^jiaiJI (JiLill t _ s -lc- t>jjjull . (jSoj^ail (jjlSHI Cjl» aV' Uj ''''\ 4^j!ilJl 4_iiaj]l aiJ! J^Lk 
* > 

Gho jLaJI £jjil o] * ls^^“ ^ tijfL <-LuiiUall ijil\ <aU^aVL 

Tri-jkiJI fc ljii liUlSj ^ JajLUuJI GL-21 <liLi G. virens Jiu cladium 

< < * 

jjJoljVI jl (jjlJI jU-JIj jaJJl (jljjl j-* ^j>» (ji lUiLL^I coderma T. harzianum 

* t. t 

iC»UiJUjtLuib D^liS jiiSI L$il ^jlc- ilri/il .ii < Solar treated soils iuwuLJi 

. IS 'lx,. 

Ajlij M ^ I 4_lui 4 jI*J L^LaJ CjIaljJkV I ji£l jti ( 4 1 il Ml 4 lift ill 4 '...‘ill' Ui 

jll£JI ^lil (Jj-**aj i_if3 fcjl i.Violl dllillSJl 4jl_ual (jjjjn jC- CjLlill (_£j.ijiJI CjLa.Luj 

t- t * 

l$jl jjlc- j£k j il^jj-ftl jjj 4,l> mail (JjftljC. 4Saoll ja (Jalj-C. 4 j^Lj (JiVI jjlc. (JlLiA .(_joJA<«!l 

* 

K-84 4j!iLui 4i»Ui li* (jjLil (J lt UjLukl ,ia JLia < 4 jlL# jaljc. 

tjA F-stop 4 i>L «j (jAhll jjj ill * 4 jit* ^ A. radiobacter LjjiSiil j-a 

oljjiVi'k (JxmaLa-ftj (Jj^l ‘SjsJI ^l-fj] il jj-^i (Jj»<i,iiiia!l T. harzianum 

JLxS .IlSs JajLLuwJI T. harzianum polysporum (j-« BINABT iiliLu 

1 « # 

Lajl P. gigantea JU*3-wl) Annosus (ji*I AjjA-kll < 4 jlL«!l yli <iUi£ .t-j.aUl 

* ? 

.(JaLiVI IjA jjlt Uil4 

4 t 

4jjiaj _!’•■ i'’ jjl 1 Jj \ - ' 4 1 4 'Lr. ujlal_j^l ijJliA (jU i Ajlloll 4 US'll 4 uu illj Lai 

LULd (_j^LkJI ^ Ulll (j^Uajl Jju tJiSfl jjic- £ )1 fill Xilj aj-a. At a. 4jjiill 4^ftjLLft!l 
( ( — 
jjA* l 1^4? jL.kwall (_jjl£Lll jJuuj jjl jftijiall (j* .diLiil (j4 jil jjlt i-ftjIUI 

4 * p * ■ 

4^ajltt-o£ ljjl j 7- jl Ijit Zo yji sjjjIj J-^daj jl jiali j-a i jl.iViftll jjl£ll lj-4 .cliLull ^ 

ClLLkaaVI i—ia 4jlijli lLlLj jj^J jl ji>« ft.lj^.'l/l I j> jV Ijlai . (jSaJ- 44 II jjLSll 

t * 

. AjL^sVI Ja) (jiaij-all i. »4 t S~) Aj-lao! j_UaaSl 4jl^a li jjSj jl jS-aj AojI^jjVI 

jjlSlI jl ■*«’' ■■■! ^ulij jjlc- 4_iii4 jj£j jl j^4i ‘ 1 ~ 'U«"i ,.,1 La lj| t 4 jig» all 4 j.>4iill j] 
jllSJl 4 j j m a j_ylc- jj44 <11 ^-LajJI 11 (jl 4 « Sj Jl 4 'Ci'iKj Jl Ujjuft ojljj * jl Jaaail 



Jl.a udab I4J i-ajLi-a Jd-Sl jjjSj i Ada yj ±ail dliilSlI (_pi» 1 . (_)iajJl Ajjlljj (_pa_j-aall 

P — « 

(j;_jkl Ax ^au lillift 4(_jjl»all JiialUj j_kVI Jjjaaullj (j*aliiHj (_j_jii.VI <AjjiiJI dbldasll 
*■ * 

1 - i^lo l—~ /Jl jl Ajj wli dLLia ail ^ L_lj V A '..ijlLi 4 "Jd 1 1" iljQi -'~U ■-.-!> : AS ■v*..! Jl LajuLalL 
iijx-ol L^jdi (jill LUi <_JJi-a dliLaa-il! (j 5 ilj 4 (j 3 (_£_jdj (jl AjjLill 

(j/a iAj^aLiJl dll j.,8 /an ill (jC- jiaill (j<n»J ^-° 3 (Jixll jj 3 (_J_jiiJ (jl (jS/OJ o-lLdall .lljj^l 

— P — < I 

. dV^Luill (j^a L_iV'yi dlj/uX jl V_iVVl f} li J jl jjdjj ^T.Aiiu) - ■" ■ -»~ (jl (j^iiad/Lall 


0 jUail oLiULl! ^■ - i>htl-L>l ^Jl 

« t 

did] I <_jialj_/aV Aajjj^jall Ajj j til ^LajLiall Laljjj ^« J ilaII idIjill dlddSI Iajj 

t 

L&idji l_iLuiiSl j)5Laj I'ajjyah "a i'd ail dLuLlI (jl 1 " n -a. i 4 A jl an a L a >kj LjiLadllj 

* ,» * < 

dliitil) Ajli-all (Ji^aLa^all dlilij Igd AaJilji/a (jj£i (jl VLaid _jj£V! jl tAjli-all Aj^jill 
d 1C. idLdSl aJ^«ij oiljj (_ylj (_SAj^ (jl (d>Lll oAA • ( l —ihill (A-a AasI^jac AjuaJ Aj^ 

jl Ajjjii t jd_ < )di ojlxj (jx 4 (jdd (Jj_4aa_idl dliLu (jlfi O-iLdall dliil^ll (j/a 

e p 

A tdl jl <_ilj Jam all (jJajA/ail (jjl£ll 4 ,jjld]l (jjldl ^jJI 4 dLiill Ajajlj/all A a j.» ~ill dliiLlI 

bjat jjd dliill A-^ AdljdaJl A cjaaII a 1 -all dliidll jj , (_jiaj/adl (jiLLllj AjL^aail Jjl_*jl 

dV>bJl (jjii . (Jj-iAoV^all dljllj jtai (JcLjjJ (_jiil (^jJxJI jjJLniJi jXataja!! (jx Ijjk ijJaiS 
/ t-A A_a_ld_a jj^-i Lg-lV tilljj 4Aij^_uU oJjJiLa. Ajj j ^ A a -■ (J^ljX sjlddJlj A a ‘".. '& bl 
oJujail I^jjALa >_iu LijLdxl jjiaj 1 ^ll'l^j 4 Jauu jjl <■ ~.y) da ^jliill c-jdl jl dLiill 

i JjAaij jl AjLaaa'Vl (da! dlljlSJl oi> (J^a_a_i_d (jl (j^-a: c-^lll^ .dLiill AjL-Sj ,ji 

t t. 

oJtdil A_illc. jl A, uV-i^^l eijiL X JLjil (ji (_jja^Aa»il (jil^ll (JdiiJ dlijl^ll ollA . (_jja j )-all 

jl (Pseudomonas syringcte Jnlail ;ljj jj^Sil aJLJI Liju^ ill Jla) Axjjla jl 

a_ajLLall A iL »! -j a ~1 dLiill ,jl^q jl Adjaa Jit jjS- 1 j ~ a ".’l 1 A_ 1 j j a (J iSLl 

.^Laill (jc- AjjiaJI 

« f 

Adaj-aaJl dliil^ll jpa Alin ill dLdail dliivSjl (jl A.j m Ijjll dLij'i'l ^3 jjiij 

C P 

^uiljll ^U1 Jjjlill dlj lj|jj’i < 4 >ll J jc. (3i^° O^ - 1 (j 'l* - - (Jj^«a-aJl (jial i(j*iAuJI jliX dliil 

t t, t 

(jja dJ_jdl (^all oild^all IjjjjSall . (jadill iliX dlu (j-a 1 L^ 4 


TAV 


Cjluii {j^al 


9Ajii.it *11 dill tail! l ^IjC. 4-i.in-il <11 yt. LjliSjj ^.ullull (JiLiu CjjlS ‘<ib> 

* * 

jliiJ .Bacillus iPseudomonas iFlavobacterium (j* Ltljil CiiLS ^ 

■Limll Jt IfrJjA 8 .a! dllA J i Ajjiijl kjt jtLall LLuju UjLiC-ll (j£*J ^yjll » ll - dl ClliilSll 
jln-« i-jldal 1 a Vltl tjjiuulll jLc- Jj-La. ^)l«*Anl Jc. LjjjiLa j 4(JajuJI ^3 (_jA*ll J 
jiudj Ajilc. ojiLa Cili ClVvLu Jc. Jji<*i ill jji*l cljatVl IaA ^Jouiljj .jjA-ill £* 

5. rolf- tR. solani CiLjLill ye. < ju*i*ll ^bllj jiaJI (jlie-t y» jai j CaIjaLI! 

. Macrophoruina phaseolina t sii 


<iiLull (juil i ~ i - >*1 L$_ls (J illj iULuiilll CiLi Je. LLjaII 

Ads AJJ;ill L&jLLl ^^3 Aillx- ClL 4.dj*jll Ij^_lL_i] 1 (j* ClV^La 


dllA* 




* 

ItAic. Xanthomonas canipestris pv. manihotis ye. Aii.C^ll liLlSJl Jjjl LaLl -1 

•<ibj^' J* JLp 

* 

L>ill Cij-iL L>Ale. Diplodia manihotis jl -j *; jLLlI ye. i n M Ml jIaII yLc. -X 

jjL-alL; 

. /jjiiiill j_jl*jall J \c- jAA^all jjAiJl CjjaC- LaAc- >11 Aal jA-Li (JLaj — V 

* 

y» s -Ijil ajMcII L-ajLLa Jc. SjaL-4 CjIa lijj_iLill dlL y* n.\.^\j aJ^Lu jjj_d ^1 

. ytal_y*)!\ 

CjUjISU Aj^j_aJl ^ ^ 1Y* <1 uj CjijJ A a jhw 11 ^jjLmuoII 

>| | • aj Ajj_Uui jUaSl <jjLaj JjJ ^4 Jjjll ^^Ic- lIuaoJ 4 AjjIijJI AjU sj-aJI 

^4 AjLj-SJ A j ^ CjUjLS jLujJj 4^>c- L-iAA ^jLS ^ jjll 

* » 

ljLujIjaJI ^j a > diilsJ < A jl-kail jj^\ Ax-I jj (jSLal A-iuiu jjSLal ^yi jjli Cjljlaj 

Ailj . (jj^j£ Xajjl <ail tyay* L^jLLa <3t*i ojldax ClLiilS Jj <■ -* A ^ l 

y \ iIa ! Jc- 4 lil^a (_>ja_^«ll IaJ SJlujJl Aljj ill Aj-ajiall J ( jf\ Llll j_jia*l iJiS 

4 * 

(JaxXuiJ j! A a ^]1 jj j LjLaIol) ^yAtiLwl 4 IjJ j (j-A CiVX- 

O" (ja J i ^ Jl ijj j ~Cj'i ioi c,i„iill Iaa J <SjLLj» 4 ^ > JS CuLS 
aLull J 4jjx. I—sVI £ Jjj-*' J 41 - Cldi LiiiljA dlliA (jl (j-iil . <iu ld& J iaiijALalll 



CjUiil Ajjj-aJl <-ejlL«!l 


3 h» 4 —ajlill OV^ptll j^S ttliVj-siJl _j\ ^Jl 

<* ‘ 

Lojl alj-a.^1 l—ft . 4 J j. 1 jllj 4 j'l•> o\l j__)II aIjbj -k' £_«, L.ii^i l_$J -» 'i'i « i° ■ "''I 

j-ljj liftj > A-i-ail OllulSl ^jJLull (Jajll! <* ^ j">' Ljla^t 4*_a^iJI j \i- J”' 1 

t it 

(jljLil ^jk CjljLlii’! A^tjLa. aJvLj Jlxj (jJ^jLLall JU.I (jl t _ g Jj 

/ 

ClVjjtll rjlC- (Jj-uaajl JjuI.iU 3^ ! Jj-l-a* - s -^ oJUa. Lgjl 

. AjjjiJ! “La^lLcil 

*Ua.b Ci'i^uu, <J It 1 ^jj l j, ^j| (jit **jj j»«j ; (fVJ Jja» 

. ijiUSoUil (jjt JU,i ^ jvaaM ^xtjlLCl (jS 



J £U 


















klAuI) i j*a\ jjiV jiLJl 


^yi\ 'LajuLe! { <Ul*i Ajjjjfu* *LajliLfl JaIj£. jL^jV » ^ ^o^la lIjIajLLujI -iil 

. (TT JjA-a.) “UL^SI ^-AaljVl ^ha -a £_» i, BjSjl (jl j*ij_L<JI ,jy i ^yiJIj ^ jj^lall 

Ijjic- 4j‘i)a ,_jjjJa31 aift 

JjJLi. J_>« ajj^kLa 4 _jjj ^ (^Lill JjA-*. 4 »Jala j>* o^L^axll Cjljjl£]l Jj_C — 1 

J-f-C- ^- U .<.a. j (jjajdl bAAi ClAxS-kjl jjlj CjA^ AJ (j£]j ‘(JaLJI ( _p3_ j )jall L$jJ djAiaj 

. a__)Allail aAA 1 $j3 iIjA x i (jAoljVl j><a Jji£ lilliA . ^Aalj 
tjiajAxJI (jjlSJlj L"na % 4jJJ (j-alijl ^AlJl jAja 4jJaAa jjja aJiLuaJI Cjljjl£]l (Jjj«j — X 
£-a_&]l JjAa £-a 4 a j frail (4 a.jAJiJI Cjlijl£]l 3abj] tlj-^VI lift jljfr jjfraj . I_l£.li^ 

. (JjaLJI ^_ya _ y )>aHj 4 j1 ■ <t all 

c 

tALAa-a ~i ■•' ■*■ 1 ^Lijl ^ylc. ajJLaJl Clllj ajlAa,ail lAjliSlfr'l l j r a <jjljfr-f- dlV jx- jLiikj —T 

* f 

. 4jaLa] 1 jL*. VI Cjbjj (ja jiSI jl bAa. 1j jjlc. £tAiil ^2 (j^Lall ^jja^all jlail <lajia 

(■ f 

jl (Ja»all i j)Laj (_y3 4jjJ.ii 4-ajlL-* Jal jC. (jjfr (jV 4 -v ,tj »\l a jlAaall iAjlijli]l jljij — i 

aJ jAiJI a. tin ';4 jja ajjJaLa 4 j_jj jja 1 4 a t i all (jLilaVI 4ijjJaJ ^ *lj-* C- (Jfrij jtlij 

AjVVI-aJ'l dAA j)a tdlVV—oJl j)a ^13 a ’ . A_ \ -jLijJl I i j * ^~»l I ^2 J ' "> 1 jj 'vJ 

< « 

^ubj Jx<ail CjViLJI Jjjasl A^jj . 4 jltA CjljUl •> I j 'J '"'^all 

*■ 

. (_5ji,VI L_)jlaA3l L^jIc. J^aSiuUj 

*i I dJUall OUWI 

* *■ * 

CjVVLj (_iA^J jjia 4i^u I«3ajl t aji.’.-tall LllWLall i al Au^l Jjl jjiaj 

* ^ * 

jl I i.1)A->3 4j^LJI Cjjl£ I jl lax3 jl 4_uljj 4jaJl)L4 (JJjja ijC. i 4 Uavall 4ij9A]l AjLuI£]I 
jjc. ojLiC. 4_ij__ i >lsll jjl Vj < 4jjoii». t'ilj't-i~i,a jjlc. (Ja^jV (jl ^ 4 Lliijj 0 Jj ia~'x 

. 4.Luh] 4jjIjj CjljjaJ 

4_ajLL«1I (J a x' a3 3-jLiAi n AjIajLS jj^laA: ^ ^ ^ V 4Au Lindow ^JLaJl aaJ 
(INA) Ice nuclation active ajUII oljj jyjSj ^ ikuiiJl oV!U Aj^j^JI 

Jj_~aL>^allj (jaiUaJl CjLiiI i_iJj_jJI 4_a.LoJI ^-Ic Pseudomonas syringae ijr A J 

t 

. P. syringae ^ INA 4jXa ^ c liJJ jya 



iljlnll [_>ol-utjliJI -- -- 

li K-1026 al.,A^x!l y^LuJI ob A. radiobacter K-84 4j.,i -tall Ijj j'<i 1I Lai 

it / * 

Jak jjj# LajliLa JLLul jO-J DNA J! «.IjjJ > tLiJj jjjJa (jc. ilia. jjl 

Ul Jj kJL^ <J!iU jj ^ K-1026 41X21 0 } jlKlI VjUJ 

4jjJ_aJl Lajliall ^iau jl i. 'Ik 4jj|jjll lj 'jj^' (jj . LjLaj ■ 111 a* lull ejLlaa 

c 

A. /Yl- bjjj£2l (ja aJuJaii ^jc. ^Xui (Ja Jjbijj^X 4JXui <]a*n'^j ^^^.121 jjJjll 

. LajlLJI aJA (Jlaijml ala (J2aj ^jlllllij diob(XCtCV 

(ji Igll an'lm^f 4ji_i3jll CjUjISJI ^3 AjjIjjII <-~'1'j -.-»■ 41 ^ i 4.21x11 Ljjjall ^cjLull jja 
a "M >11 4-31x21 Jjij 4 j j j -w ] i l" il.ll ,'^ 21 4_i_iLa Jj *2 Xj ^' r Jj-uoiaJ ^A ‘ 4 w i-s.il <a j!23l 
Lajl2a!l 4jilxll eaLiill Cjlj tljVXaJI <ja 4__jl CjLia lilljA (jl £.a . 4_ajlia!l ^ 

f 

4jjjaJI LajliLcll (JLwlui'yi 4xjlui 2$ja J32I jjl V] 4 4jjj2l Jjljkxal] 4.> T.allj 4 jjJj2I 
PseU- A/.-.J ..jll Ljjj£3I Ja £-ljjl kai. lilllA Xa . 4jjjaJI ClljLja2l ^liil ^^k Lla'iC-l 
2,4- jj^a—Au-all (_ 5 j_i_aJl jUiaall 1- ^JLxll ^ <_ilS_a, * jlatia L>* doniOtMS 
Ciijx.j i jljill (jk. J£ cJjx. ji duLS Ci'tfXa 4a.ajJi a2 a tdiacetophloroglucind 
4(jUk^ll ^ j jaVI jkdl (jix. i. ,^Lia4 Thielaviopsis J 2 <a 4jjjaJl 4ajli2l ^ L$kli£ 
jj-21 jjLaijaa (j-» Ij2i^a2l jji jkall (jjajallj ^Aiil jljjl (_jk im yiiicxjj 

t 

jlalja jy» Cj^Xu> jli (JialLj . jjjjiSjjjljll jjll jljjl JLak A^ajJj t jkJI jai) 

t 

.R. solan i jL .ill Jl«j Pyrrolnitrin jL^JI L^jL jau jj 

jA (UA .■■' <jjj,all CibLlaJI J a XjIs jjjj) ^Xull oJA ^C. ■A-jljjll ClLLiJajll C^-^j 
KA I j (juLul jjlc. (JjLull A-Ji A i aj'lJl 4 ijM 11 CjUjI£ 11 j-a t Cj*i? vLuill aJA jljJLk] 
4j-jllallj 4jjC-^all 4jjiaJI lllljl.J-i.all ^' [r - Ujljj ^JL*J 4jla.^ll 4jjlllj Jj.01.21 

t 

. ^Jjlll 4_ijjla jl jj ‘ AAJl^Lall (_jjajAjl (jjl^ll 

* 

(4jjj ill bajliJI ^3 (Jkljjl (jjl^ll 4lXui (_jijljl]l ajjiLa (jJjm-aJ 1 iVi ll jj^aJI 

XlaJ .._iJ^luaall (_j<aja-a]l 4_ajlLa ^Jj 4iLla'i/Li 43 J^luiall JJC 4^ajll Ulojlill Jlo 

4^ijlLa!l (jk. ajjli JJC- t^aill ^3 j^Lall (jJa jJl 4_ajLLal ajllkall 84-30 j 79~2 0*^Xw 

* * 

Q2-87 41X21 (jLs -jjkl 4ja.O jA . rckll jji jj-aJI 4lkia ^ Pythiuitl £A 4jjlll 

(ja2j P. ultimum 4_cailiall L5 k ajjli Cuts roaill ^jk 4 <ai j jkill 4_ajLL2 ajb >21 



CjUII L ya\j^'i Ajjixli <iijlLJI 

Oajju Ljia. GLa^» ^iu Q2-87 ji jxu . ^aill (ji jlaJI <ikjx <^3 P. irregulare £* 

t 

t^L*j (jj-l' Cj^^i—Jl jl tJ 2Lc. Joj 12a .P. irregulare jlr>ill (jaJj P. ultimutn jLil] 

l$j«.lii ^ Ul jj f'lj.a all jl jixi t ^ <3a.UI (_>ajaii Ajj--ll LajlLail 

« 

. Pythium jLill f^ljj! £-a L^mslij Sjtj Cy~ ^ 

(ji t_ia_i Ljxa. Obi . Vi a jili (j£! Luljj Aun t all CjV^LuII (jiwu jb Jjiil ^JaiuU 
l$-*-a lUIlJIj AjjiaJi ObL>iall jl jjl jc. a1jV..*H dliuJI £il_ja (jlc. AuljjJ 1 (j 'If- •■. 1 
-L j-Sj 4Ic jjj Lai AjjXaJl Clbl iV-tall ^Lul Cj’V^Uall {Jxajl (jlc. Jta j UJa 1 Luljj 

4(_juiLnJI (jc. a]j ^ mall dllij jl AxtajjJ Liiliij . f'jjjall jj - -** a^all ‘ lutlij till a. i 

Ae-_>xi t " tj - > ja (jaSlijll ojLj (ji JLC-Luij (jjll 1 -)1 ij aII (jlc tA_aaiall AjjbuJI jjLaj « 

« c 

i _ s ic- Jj .rt -til jiaJ jjjlc. < A_C.J_uU jliall jjajjuaj |J _i» Jjlijll jl CjtajjjVI jljjl 

CjV jLall ijx rt . i l j i_j (jiijilUj 4 Ajj_j_jl Clbl in all ^Ijjl Ajtjjjjij A ««i iliall Aj_^J Aj^bai 
CibLrtxll jjil ojbjj t Axailiall ejllj ■ jljbcC-'VI jl.Uk . Aj jAaJI LajLiall jaJtUcall 
Ijj tAjbiJ A ; alf-j, AjLaC. ^jaJj diLLLia (jlj jLa. UxJ La^UaljJ 4 AjjXsJI 

Axojliall (ji AxlLc. ofrLii CjI j CjV2Lui (jic. jma^j jl jjJalui < 1 ~ 'II i ■a.VI a jjfc Cjjl3|jJ 

. Ljjlai ja«J.A~ij AjjjaJI 

Experimental Tests And Formulation <bS£i*JI«Uwa)lj ol jUi^^l w jbu 

* 

ixjjl—aj 4 ajl_iia all CjVvLuJI j' j ^ lj t_jl_ui_lil (jJ dlljl ' ^aI jci jx 

(ji j^ju jV A^jijxll CjV^LhU < cxluLia 1I CjjbSiullj oj-ui CiLiaij ^rljjjU tijljl yi ~4 s jl 
oljlx5i; ^Lii^U aL^im tiiUlj^l * Aiu Schisler et al ja«-i>2 aLJ . Aj^iaJl A_«jliall 

jiajl A^ajlial otlii Ctb b-Lsxix jjli V O ■ jc. JajjLa Aj ° aIjLu Ax. j.jux ^3 oj_ui 

jjc. Cj v i jLJI Cjiial. Fusariurn sambucinum jLill jc. t, u.,uxll (juLUaJI tjbJI 

L^alc. j_>i.l ililjliLi.1 «.I_»V JAC. 4 aIjU Ac. jjxll (ji bJAjS Ci luj; ^bi^l aI^xJI 

* J 

4 "fc j «k A.rtH 4-C.jJ^JI Jjljj 4_xjli^ JaIjjlS <o!Lc oc-LjlS Cj_>! -k 

* / 

jl^ij (_ji Ac-Lti jl jSL*j 4jlui.vU a*xijjix!I CiVliLuJI jl tjjjSjl lt® aI»*jx4x1I 

< * .* 
ijjjj > '' JjJLj jl jiaj ' A x j x. ,j ' r, <x.jjxll Lai 4 ajl.i’rta'1 ujlljliJI Cjlj_ulj 



Ajjljiil ajLJl 4-ic.y ji Slinirger & Jackson j$Ll .lii ,5JUill CjljAiLiJI otj CiV^UI 
#jLa ^lii'Vj j..) SI I ^liiVI (ja <J$L1 a i .u 'ilL * * j * Ciil£ i aJjLJI ijjSJI 

CjIjjjjS qa bl£ jjls (j-aU. J£2u. 2-79 5JiLi P. fluorescens l ^cSd l aJ»J_jj (jjljliUll 
ojL« £rlijl £y* (jic-VI iaJI ajjj] JUA^ll (Jc-LLu (NH 4)6 NMO 7 O 24 ojLaj dljjll 

* t 

JLs, ajjUj J CujI «Lkll U m> jl (jx *. ^ Phenazine-l-Caboxylic acid 

^ A * 

. a^jLLJI at US ajLj Ualji* (j^Sj dlj_jJI jjl < ajjiII j_ji 2-79 

d±aJj tjJ*-a jl jSjj (_jiajVI <j-« £-ks (_ji o» ji^y\ e w oc US1I Cjljlliid (j-»^ V| 

* 

Jaiii tAjlall atUSJI ulllj CjVjjJl jlj ajlc- . (jC.lima jl (j juuJo ^UL 4j«j,,lLi >_ijjia 

. atUSJl ^_iLaJ (JUiJU ^jlil 

* r 

• (jjC\jl_>®^ (jJ jl (-JjLaill ClUaA a (jj Laj otUSJ! Cjljl.U aI (jl j)S<«J 

t 1 « 

jl (jiaJ-«1I til -a) a (j* A.jll C- aJ_ui bllik j ljSj (jl jl 1 1 kVl ^ ■» j (jli jLa. Ajl jjlc. 

kiUjA (jjSjV (jl jSaall (j* . aJL*3 CjIjIj~i kyi jjSil udljj n"i^JI J a > bjjLa^l 

(jjSj < fc n % (JiaJl (jS Jj.laJl (jialj^aV Ajjj_aJ! Avajliall CjljLlkl tlj->] (j-« <>b-» 

- j ^1 (jA tillJlS . <* J r.ljjjll ojj jjl 3 (jc. iill jj 4 Lg-lM t Aj ~i 4 t. aA ~i ... »1I (jja^»II 

< ^ ( 

ijjjt-J 4_ll_C- i J jfcl JjJl l)j -—»■>- jaJ a 2 Cjl \\a J *Irt iP-UjJ I *Injl 

*■ t *■ 

^^ic. A * ^jl ^LaJ AjjJ ^jI A^jLLJI (jl VI L_1^J . ^ ^U£ 

« 

. 44,1 aLulIluJI 4acJj|j]l CjULwJI ol^U 

IjuU-^ Ajjj< xjU_a!I J-al^C- JIauuLojI bJa^J CjUlj-^VI ^-3 

* f i 

j^<aj dc^SJI jU 4jL^j jSLfll jl *^11 c^j-n ■v.all ( jijAJ) ^yic- 

Redmond (*la ail. Lu li^ajjLLaj 4 jjUjS 11 CjUVI dll iu<j diljUikl tl>^j a*j j»Uj (jl 

jJJj ( AAj 2 i.ttll jkJ-C. Jjjll jUjl Cj^bj jya Aijjxjtll Ijj j'S '1 Ij CjUjitil' A j t-tal tl ul 
(jlc. sj-iLijo b^LiJI ( 3 l*-< (jij (ji ^ 3 O^ - ^ il 1 AjjJ aJ' <-«jlUJI (jS L^JtLiS 

jjUl Ijjk .Botrytis cinerea j JaiiL L^-Uj vii'Xiill (jL»j oa.lj i«j < j jjll Ci!±u 

t t 

jLj iwllj ^ *..* • LajI— in i j>»nj \-jtk ^Aj Discovery c^ L a Ci$ VI jl j ^ ^ j j^ 



* t 

AaLial (3i>i» (jt iAijiatJI jlAj'ill ^aa> ^Jl c eats£ CjIjluaI Igjlc- (_£jaj Cj'^juJI J*^s1 

* ** 

A*A ^kJ «{j£LsVI ai& Ajjjja^ (jj£j lllA % Jljjll P^lJA (jit Iaj aJ-iLlA ClVj*ll eAA 

clj-ui. tlj*y>LuJl aAA oalii] jja°' «.lj aV Iprodione (_jjla_i]l (j^jUall a > > Jl (J,»« v-j 

* 

_)3j-: l. 'Urt'u jl^all aAgJ (_jjlaul) (JLaJUwi'yl jlj AjjlajSII jl AajAaII AajUall JaljuJ A-a^uIIa 
AJ j.j~dl A-ajUaII JaljX- (jU JaaJl a-j-uJj t ^aaII AjU Ca 3Ijll (jiaul AjUoVI Xua Aalj AaLE j 

. AajIaa£]| Aajllall la£ aJLJI ail& ^ 1 $a 1I jiiii AAjjjSjall 

I 4 JjAAa Aa.'iViI CjLlil] Aailjall Aii9.ll) AaaJI CjIaMI ^jlc- ^gjau (jaII b^USII iljljljAaJ 

* t 

Ajjaal CjLuJi j j]a (jlc- CjljLlIiJ (_JJAJ (jl i*J (1 fl 1 . n l jl j£ai 1 Aajaa iajlia (Jal_j»-£ 
AajUall (Jalj*j A.litajl OljUiiVI jU AJAAaJl ^ . ^lii'VI AaILc. Aac-Ijj i_iLuol£ l^JaUS 

t I 

i~n % (ja CiLioIl A_uj3 ujjLdJ AjLAj L$jL£ j Lg_ill jiald <jl ^jSLoj ( Ajj \ a]I 

Aj^ajII A **ViI^l lJJ ^1 -v ^1 L_kl\i^l ^jj . Ailikall Cj'i/liluill <aaIjj 1 I filialJ a'II) 

* 

Aial>Jl A 'is 3^11 Aa^ll CjLulSlI (jl *}/l 1 jAC-jljall 1-^a.jla (Ja 3 i—Jjl >a 11 ja Alljla ii* ^1 
la.5 i I_jaa£ bjijSa t-T ilj l' i ^1* i'A 1 AjjA ">11 Aajliall ^2 (Ja-nAuliS Ai^A lAlliil] 

1 100 site - years ajjaJI i, «'■—" ^Ia^j CiIaaII <ajj^ a uaiILj ^liiaa ioLill aajjj Allak ^ 

t 

. 15-20 site year j>a ^Uaj ajja^II Aajlla!! lUI* (jl (jA* (_ji 


A^Uiall (—jLaJlaI (jlc- t AajJ ->ll A^ajUail ^3 L^JaLLSj jluaall (jllSlI Aj>lui ^jAASa A.a 1 1 J 


ajljj (jaiASJ jl A j..>W\yall Ajl_ao^/l A ba'i (_pii a. jl ^ya jail A-ajl i a a^laj jya (JSI Aaj, S a i l 
^Ulll (ja A_i2L£ 1 "'1 j a C ^Lja] (j-1^- Alkali ajAia '-*11,\tjjjlAjll 0ija3l A_i.aA ac-jI 

• t- 

lIjU-laa. Ijla jl i a^£U11 ^ojLuu j\ Jj>L^II aJ I ajLuhV 

(luua Cfc jj aibA . V 4 A j Ijj 

* 

1 ^ (JajLLjJ lIjIuJSjjII -' a ^ (JajjoJ j AjLaC jli LlijJL$ « AjjjJI jl 

t_ijLaoj ejijJ! aJj^I CjljLlkVi ^.lc. Aiiu 4 AjjJ %'l iajlLJI ^ AAiflAll CjUllill 

1 < * 

a.lj^l jl JJjjll t Aj_^a!I Ajal*a (^ Ala<Auall aj^-^VI a^liS CjljlAAa.1 (Ja^ij lilliSj ( AaIUaJI 

. 1 j n.J ‘u ^jAa A2j*al AAalil! CjIaIjaII 


Y5£ 





it fie 

]iLol£ Jj, — -^c-ljjll i»Uajll tjUic-VI 3^ 1 Cijl ikb <jl «f- 3^ 

* * I * 

^j>a ^ Jl jiuj jl Jj<lJI jl AjjjII ALaL*-A J^La t (j-ajJI A^ojULa w_nlLJ b^/^a.1 *a 

(jSaj . Ajja^II A^ajliJI JxLc. aJL* 3 ^ jl (jSaj cdJj J£ i 4jjial]l l"\ \ \j * Jli 

*■ t- * 

-LajLiLa jj® Ig^uliLi 3^ 3 ^a) (_£j^VI <jLajAJH II ClLulSlI jlfic-VI J 3^ 


(_£laj AjjiiJl A^ajUxll J 3 *lc. J£ (ji-iui kj J»J| 3 ^S? V _J^ lilljj a 1 g"i... Jl ^jiajAxill 
Jlj 3 it (jallj (_j3 iJ-^bJI (_><aj-a!l A-jajLiLc 3 ] 'lljLa . ^LliVI ojlj) Jc. a^)-iitj 

e t 

0 JI 3 Jj cS^JJ VI t^oa-kll Je ~J *i ' i j£- 4 )i «* jail jleaJI 3 a -C- jl Jj "> 

< < 

jL-iil J (j^aft - ']! jl ejlJI 3 I (_jj*J LlA .jrLiiVi (JL) ClVLaJI 4 Jlj— a^oll 

* 

. AJjJaII Ajajliall 3*Lc- .lie- jl '~ir.yi J £lo3^ 1 _^ Jj^a^-flSl 

3 i>la 3 ^ Luj^. 1 $ jlr. i_lliu]l 3 ^J ‘ ^j-o J] _>-» 3 - ACajlnidl 0 ihj]l <KiLa 3 I 

t 

( jjjlij >11 ojLa AjCloll ClVVLuill 3 I 4 -1 n lilj . A ah „*fc A ^jiljal Aili-t A ClVVLuj « J j »i 
ClVVLJI Lai . ^afij'l J JjA.Lall (_jia_JI A^ajlLal Jajll L_n!£jill *— J li ^IjVI J (J^VI 

« t 

. <mLJl (j^oljVI ^3 3^sVI Phloroglucinoi »jL \>»,<!! 


-L«' jUaa-l^il \ la J < J aJI A_a jIaJI J^aLc. 3-* 3 J ■ ^ ‘ * >1 J » ^ 3*<a,.%,: 


4 4 ill.i 1 3-<a_ij 1 a J 3 43 ^*-* iLaoa jjjLSj 3^*-“ Jj ■ -** ^ a ■ i.^ln ^UaJ 4 AujLaS A -. L 3L 
CjVvLjJI jl ailalall CiVllLwll JIahI^Ij uilljj ‘ 4~ i v ij g .u "'ll 1> s ailiuuVI 3^^ 
t A ah ^ ^ cljl.i j \\ (Jj -v aII A & Vi ‘■k «a lill^al 1 jl j^!l ^ya j, j '"> . aJaLl^aSI 


C C c 

Jjioll ALaLx-a jl 4-l'uinVl Cilllija I jj « ^ (JaxIulIj Jj ■ a. a.all 4_iliaol 3-° L> 3IU J 


3jSj CiI, n ^11 ^j^a (Ji^a alAjtall Cilelj_^^/I i^omJ tilllA 3 ^ i_l^-^4j • ClLijL-aeillj 

* * . * » 

^_LjU ^ ^ ‘» Ljj J ^.XjLjJj A Ini "\ % a v jl Ud-il ^3 jl 1 3 ah Q l > VI i ^ s -3 0^) **; VlA 


JJ ^ (jLlaJ ^ic. Jl At 1 *nl tJllA jjSj . A ia x Ojl^lj^kJ <■ -lUaJJ lj_Aj Aj.; iili ^_ijjUlj 

c lj-4-u tCj'V'X-uJI j-4 Uji -v a jl 4 a Vi x> diV'vLwj JI^jLLu)! LjliaJJ Ij-A (Ajj| J ill A^a ^l.fl a!\ 

6 f 

i_ijjlailj 4 A ali C^all 3ialj_a>U 4 lllall 4_iui ^ Allitwa 4 (Jj *f-i >a!l jl jl lajall A .j _> n i l li 

. Aiiiill 

^’>•4 L^Jtli£ J ^ 1 a~ L n. 4 AjJjjSLiaII AjjJ^Jl AjajLLall JaIjC- 3* ^ AjjJLlII 3 ] 

£ t 

4ibjj 3 ^ 3 -^S ls^" ‘ 3 - i 3 -aljiA JJi iilliA 3 jSi Laiie 





aLiaJl ajjS ujia l-lljj-J ijl ^ILdl JJ>^-^ <li 4-jC -ji > j,<-Ji') (jl (jiaj 4 jx.Ij^]I ajijjJt 

* * ( e 

i- 4 l0A (jjjSLl (jl 4j_^lalL!l oi^.j.lail frljiLuuVI (jLu jl (jljiaJ (jl (j^<W jjjLujll AA^liiV I 
AasaII (JaIajII jjJj AJljkil odA (_yi ^jj-tll • lSJ^^ Ajljill (_>axj 

_A_4J I 1 4 ' » ' £A l^jji^,lsjj tc) *aliASI (jAjll jjjlSJlj ^Lu^aII (jjlSJlj (jjaj_«Ajl (jjlSJl 

. ^jLa>VI (j)A _)Ja£ (_ji AiliLallj A.ah.-y all Ajlull i—ijjliiil 



ujLalk — Im - |n n —| , — 

aU^UII jjJS Ujbu ^IajumII <uu3.Ut CjLjl&l: Litf 

* * f 

jjlfc L^jlaJ QxniuUj i LJlfi Alatuui AjjlaJI Axjlixll Jj»1jX- <jx Allis JJC. J 1.1c. I lilliA 

: Lf A J £"*l> 

:«U w >laAll aWjUII : I 

Ampelomyces quisqualis j—faiM 

Ampelomyces quisqualis (AQ) isolate UxjUull y Jaj, a ->41 yl»Jl *ui\ 

. A Q10 _^yj t ^wti ^IUaj No=10 


^jjl(J-aLaJl l_i!Sjx]! y» j-L i y» AQ 10 Oli-lSjJ qjJuj 

c 

ajjjuix jl A jLra t l.ai Aiu y Oljxikj Ol.la.lj ajxi AaOj yjl_ja. lilA ^djj - jUal l 

.WP formulation alx-mx!! A; ySjuil ya yuLuVl y AJl*i yOj te.L«lli 

OiLa. jjlSlx y jj-O Loic. tjjfrCt Aiu <_£jLuJ jl ojj alia, sit L$J jiail! ii& Ola "''■« 

. la0.11 Alla. y 1* (jlljAj ‘-U4 

iujL-wdl& ■■all 

Deuteromy- Oajj Coleomycetes AOj y» £jj * AQ10 y.*xll jLill jj 

* * 

15o5 Aim a ix> ..,'t v j rJ < Cicinnobiolum cesatii LLL* y«j jLS <cotina 

Hyperparasite ^jLa Jikw Aib loa i_ijy*x jkill. AQ aOUJI ax!}U]L 
y AQ y» aJ \jc. oibiSl ao y .yyiil yaLnll yaljxl a_u^x Erysiplraceae 
AljjJl aifc . AQ10 <x^L*]b s^A _>aO! -lij t <JOlj-uil y AilaJI j_jJalixll 

t- t ft 

Ecogen Is- aiEjI _y*Al\ aj u ? j jVI a^_jxJI y>c. L j j $1 ys (JEuOuvU lajj mi uiil 

. Ajub a£_> i) rael Partnership, Jerusalem 

.Ecoyen aiUI US 5190745 yuOjill yj 



CjIuH (___>*» 



i ajjl^iJI aAA Cxuj i »!_)£• / ^ \ * j±£jjJ jJaiJI 


A J-ia all oAA A\ll ^paLoJl CjLjlaS .jk lLi! t j, 3 11 a^Jti (JiJnij Cjl.8 jft ^^JaJU jl .l.»jj 

La Ijj . A-AjLII ^jjIjaIIj Jn^aTl jjill A-L-Vxil AJajJl jjS JSVI (jift ‘L 1 * Aj>Lj A_ixuj t_lllal} 

^lLua>u .CjLc-Lu £—V (ja ^l") •>■') Cji jla & ^aj Ljjli ^ 19 j $11 Clkj 

#• 4 * 

i. t.LL c_a3jj jA AkL$jll A a. u'lil . A_La,jLajl A.l) ill V » "i -a-a jjISas ^1 (Jila-Lall ^jjlSIl 

. ^jLa^ll ^^paluSI 


:Jkt* .ttjfl 

Lxa A ah A. ^ Lj^oLa-^ jS-aL^-J (jjill ^9 <_walxill A_ajlkai AQlOjLijl La a.Tl ■ nj 

^■v 1 j i a,all oAA £yt i_lj' -*« •<■ A jjl . Ajj^ll Cjljbjj |kaL«J»]l l >■_ nail tCjLiC-jjLli 

l«-ia,a l-fr-ik (JilaU ^jl Ai < LaJ AQ10 jjl VI t^yLai-llI l> _paLull ClLjIaS <ja l_ ifca_a ^jjj 

c^_uxuuall AajLLall TcaljjJ / y a c^>ajA IAA OLi . l-UjJj ^■a.ufl 1 (jjjjjixUlj 

J-olLuJ . ^aLnll IJ_aV AjjUjiJI AjjLojSS) CjIAuA*11 ija V-la Jiiijj CjiivU 

A C Q. | j-| ^ -A A ' L-» . .li ^| (jjjt* i/l^U jUfclylljj 4 AAuLi AijjiaJ lij CjIu£jj]I allA 

. Vlaij La. JjISII IaA c-Lj 

tit -.4*? ■ .^1 

. jjiajaa JJC-J illLlIl ^Lu _)1C- 4-jS^>a!l 


. W P (ja JjSLull (jj£Lj 


jlLj (jic. J ajO-uU (jill i olj-LaJ] Ajj. j - % . 1 1 Cil. U u ll ^ llai jIa J nx - i t uj jjl 
Ajjkill CjI^ajaII £* Aj.J^a o^uV JU. Aji (jlc-j i Bacillus thuringiensis JL» i^jUj 

. Ajjl^_aJl Jj^jiuJI OUaka (_>ia AjtjlLll 



. AQ10 Ecogen 


t- f 

4>jl j\ \ VI (ja A Inm 'l^j J.'i v.1 (Jjl £jSaj i AQ10 ^3 JUUI ^jiiiLuiVI 
. ajjl_>aJI L^ia. -Ll 1 a 'll Jiiaall o^>Alla jLilaI jA iCiLiVl CjljLj-iJ JjVt 

— f- 

oXal fJi 4jLa.1 Aljx L^lS <jL_LI £u aj OliiYI OljLiikl 

L$J+> 

t 

fOjI_>aJl 4jjJ-a. tjk- ^LliVl 4-Uuj J.iJ .OUiVl ^ ^aJjlJ-aJl l-Xii ^yjll j Lc-lu t A 

t 

(ilijj in-situ “ULuJI (jlifl J,W. Jl (Jili'lll • La I . ^Va-Vill (j A.ita a^ja*jA\ 

i*j . AQ10 ^1 jjx (jiaLull ^ajjljju ^jjLal! jLgiJl oLLi <_pj (jjjL ^jc- 

*■ % 

. A \y% a CjluiliaJ UbAj Jjakj ^)£Lajj £> AA (JfllrTlll SjAlla A,]r%^k 4jL^VI 

* 

jjlc. OJj»j jjjll 4 jj.All CjLI jj ai 11 aijklj 4Jla. jjj^ jj X ^ ^ 1 Aiu {J ±*. 

4-i-uiLuta. Vj (_$.lLa» 0i-$3 V j J^la'l j>J iiliiS 4(jjl£]l IjLjJ CjLajX. JJ OljL-S 

t t t t 

. (jjlSJl liA JjljJ cl-^l (jAiitll jl JLajJI ^yic aAA t> LS^ J ^ Lj tiliiS . <ijli 

*■ c « * 

. (Ja 'ti jl jl JjjLlI jl^al 4jl ila-tiT) |J (ill'll 

Phlebiopsis gigantea j—hiJl -T 

Phlebia L^-U «LtdJ aJj 4 Phlebiopsis gigantea ( Fr.) Jul ^Vl 

. Peniophora gigantea j gigantea 

jh i^tHoUi m£> 

t 

ajlj_a. 4_a.jJ ^jie- ^j^wl X— 1 sXtl * L J ■' 1 ^4 ii ^aajl^-a. Jaai ^jill l"' 1 -- Vi Jl 

<» £ 

^xc. ^jk L«Alc. |»A Cxaa jj j Hi AJLu (j* jiSl 4 AjjLull LsjjlII 

jaliljJk ijC- ‘LaliliJl LL^Vl £xa ^jk jLj >»11 liA jjl oA-a Jia ial . Lj'iU 


CjUill 


I ca ij-s aJvLuJI jl . <i a.j <u j ill j Heterobasidion annosum jUili 

«r * 

CjbLiil $-»„x ^ ^j j ) ^AV 41^ U'lul cJjt jl5 CulS Rotstop ^b <ijkill 

Cjlajtiml Jl3 CjjISj tCjbLxll Jji ^LjjJallj kc .jlaLall Amm_nll sjaCi ^ji ja till jj ^AilsSI 

* 

<ja ^ ^ aajm b^Jjt ■-,'ti Lij 1 ^ ^AA Aim ^^3 j a j ■■< j»II ^ylc. <L»L»-aii 

t 

Kemira Cj^LjSLcLj Aju^j ^ 1 ^ ^ ajlui ^3 . ^jJI mu 

J-0JjH* ^ ^ 4JLjLUwL jJillJ ^-iSjjoSl IjA JlC- <iiljJI ClAi ^3j . O. 

t t 

. ) ^ ^ V Aiui (jut-imf-l ^ ^ (ja lAjljS l j3 Atojall Cjtlijl (jtaljal 

^ jl» yj! 

. Rot stop (Kemira) ^b jjdl ^imaj 


JU<S— 

* 

Jjaa'lfUj ll^-J (jL»J (jSL«V! (Jl^L^I Lf l& (jisjAall (jjl£ll £-4 jl»a]l La (jailim 

( i 

A <y V'ljll <t ' ... Jl tlj j! 7~ ■'i t_)lLc-!j JjJ_LI jjiX- .lio 1 \ y Aj^J_x LijLLi jabl-S 

* < 

. {Fames annosus LojI ^jA-u lS^'j) Heterobasidion annosum jiaiil <jc. i^uaUI 

« *■ 

H. (jlajAall jlaill bgjA (jj£j jjil! fijCail |_jA i L^iS <11 a «~i mb L y-uajJ (jlll CjbSj')?! J Crt - fl l 

*■ * 

<a.ji ^ jajII a jis JjL.) jla-iVl ,»j 2 ^ >ai!ij jUu£U !)bla annosum 

* . ® 
jl j j ^ji3! ^lauil (jit ijk^i *-bJ! (_^^>bii! J all J al kj .^A (Jjj3 o jIjaJI 

C ft « 

. ** y' x s jl ajA4^11 ia^Lut ^AJ C jltfl aII ^yic- 

< 

i."il \ i i^U £*« (j3lji<4 J J 1 1 Rot Stop jA^uall i_ i£Lai . 1 VP i j Aum\ jy<n t ill liA 

. ObjLjil! (»-4 -Aibuiiuib (_>ojj ^ ^ "V Llilj i LjLjSII Ajjlaill 


(jit * \j\"' Jl Cjlj.axlm.ajl JAt J '■ ^ "\' till jj t J.'r-It -ll ^r.Uall ojllj j Aj^JA jblxl jLaJ 

jj -vU. ^jlc. <Jj 1 ~k all jAi!l fljba (_ylt ^jAJJjLc-jllI Jabiillj jAill (JXx-a (jl . ^JJJ ^llo 

H. jLtil l Jjaj j)l jbtVl 4 ju i-v <jjxa! ol_ox.jll 4ijjlaH t AiUall Clxj j l—cuL t-iHaJI 

. (jj^xil ^Laill ajILsj jjaj (jlc (JJj£ lL*^ annosum 


CiLilt ^•'V' . . .■ —, ---- ■ -■ 

t t t 

AjI L-IXw-Sj V lillljSj 1 AjJj-ill silljl^J-vH | > j A ■) ^ylc. (__l£_^all IjLgJ AjI .IAjjY 

( e 

. i_i£11 a (JjLulI) (jjUl Jludl ^ylc- Aj,il» Aimlui*, jl jlj-ual 

Gliodadium virens j—iailt-r 

^3 USJ3A-ARA (3^ Cy* aj^j>H A_«jLLall (jAximlj Ixa ‘ °^ 

^ujl s"iW.R. Grace a_£jj 1 I * Aim Jjl^ ill ^j]aj * 33 ° ,L . 

JajLUj . G. virens CjYJx- ^yk o.ui*_* Soil Gard j Glio Card jjL> jj3U. ^jUj 

c 

(ja e>A£ (JjLIla Ajjjll dlijLuI ujljjUN t_>^A j^JaII A_*jIL» 11 ^ jkill Ha 
• £wlj (jliaj ^yk 15 Hja 1 <_yi JahUmJ GL-21 y^LJl . (_£JA,YI Clbliill 

Trichoderma harzianum j-JaiJGl 

diki “'s 4 Geneva ajYj djkjl j&j* ^ aajIaa JaIaS ^laill 11 a >. ikAI 

Polysporum £ji SlYlm cAkiSl aij (Kodak - F. Stopjl F-Stop <_sjUj ^1 

t 

aioj AJ_>iil AialSll ClLiill JA 1 tjA Jjis Aid (JajLLajj BINABT ijjl+i »r \ v*! 

c t 

KRL- a 13U! jLill AajUuI Trichodex ^ ^Lj .<_kAJl jlax.1 

t 

. lSLij-al (ji (jUoj ^yk (JaxW) AG2 
Candida oleophila 0 1 -0 

Aspire Ecogen Inc .aaaII i*j L« ^jieal_>»V (_>oli. J£k jA^im.! 

Ha (_yi ^.a rail i»j (_)<o1_j_a 1 Am.jLfi-A ^ ^yi sIa (jx- Langhorne, PA 

Vertidllium leeanii 

* 

Uljj-fialsil I.Lmaj JuiJj CjUicAAailj jUaJl ^yjLl3.lli <ji»LuJl (_)jaA ajUaI Ja« UhJ 

C 

- f t\\\I ^yi\ S^iIa i-QjliJ AiL^Vlj 4«aa]I reconcnta JijjSJlj 



- - 1 - ■ --— -- ^ - ■- i CLiliill 4-ajlLJi 

Sporobolomyces roseus iJI jVl a -v 

Cryptococcus laurentii a 

* 

. (_j>u£ilj ^UiSI ^.avll Au La (jjal jjt I CajlL* (jLQjAill ijUlA (JahIuU 

4«jULI J 4 I $£ : II 

Bacillus subtilis Uj. — 4 &JI -1 

. Kodiak (Gustafson) Ctaj Ljjj&II oik ^Uj 

jxuil 04j ^3 JaxIuU tjjjj 4L>L » .a£ Aj j-1-J i Cijliall > UjoiA ( JaxI uU 

LjAiliJi j a a'i . t i i . ^3 1 <i 1j GUS 376 >3 y ' CjIj .-^ ^3 < Kodiak 

JjJ-aJI ^Lgj jj-ili k^<a_^A«ll dlUllSll juSliill >£. A-ilLc sjii L$Jj ClLiiH jj 3 _a. 

* 

aJXJIj GB03 ^ <i^l\ iUjUl ^gi AIajUjumSI Cj7i >LuJt ^xA) . ^ jJX. At Us> 1 A }^ja ) 
aLUJ J*juS4jj Quantum-4000 ui4j ^Lu A- 13 aJ!iL«!1 Lai. MBI-600 

VUiJ J&\ ^ MBI600 aI^UIj GB03 aIUJI li .l+ieljj Ji ^LjJl J>11 jjju 

« 

Kodick |»juI t'lVi ^Uj 

Streptomyces griseoviridis Uj— y SJ\ -T 

streplomyces griseoviridis Anderson AjjjaJl CajLLJl JaxIui^II 

.et al strain K-61 

U/ ■ >£;)loL Ax? 

-y jii ‘JJ A A *41 (jj>a qC. MyCOStOp CjUjlaAll L_43^a La bj.j "&1I ^li) 

. £ 

p\jCr j oQ^ax i ut-a 1 * tjs'i/l >£■ i_$ y i % i ^>11 qjLSII 13 a y* <sl_>l CjL» H all 

jl ^ A— Ajjl__>a. A_a,jJ jjli-a (jl£* ^ t~] j 4 j Laiix. -CLu eJ-al AjjIj ajtall aift . ^ilia 

■ (j» jlja. ka.jj 1 T aid 


CjUI'I 


(_ i )Aal^)-al Ajjj >■■ AajLLa (JaLc. L$jI (jjLmI ^ylc. 1 'j Jl oAA i_ (LAiA-S! Ai! 

C 

^ *Aa »j 1 ^yAaljV! fjS ijij-J Ijj/^ll oAA CjA_xj AaIj t Helsinik AjuaU ^yi CjLuII 

CjliS&U aIAoaS (JIjl 3 1 gi j-x 1 jl jjjj CjV^LuJI jA AAnl AjB un'j v-^_>=fc.) Ale- . jjjLuJI ~tA» a 

aU . k-61 CjV^IuJ! oaa 1 ) jjaJI j i ajjj}I aAaISII a-AojaaII 

. I ^ 1 1 A-iw O. Mohammadi a U. j■. Ij^yik Jl aA^i (_gj 1 VuI (JIa«jmiVIj - j^jJI l iol J.Xl 

* * 

AjVXJI ^1 Mycostop Kemira <_sjU_i]t ^Vlj .Kemiru 

.K-61 lSj>.i J aWuaII 

:JUjC 

jl la I jjia oA_t L$] MyCOStOp ^ a—jJ ^yillj Ljj-iALJ-ll lAjjJLi ^yjJl SaUI (jl 

: 1$Aa i IgnlloA 

, (ojijl«!l AjjlAidl aIjaII) a-lAiJIj j^dl ^yic. aAJAilll A^LaII — ^ 

. Aj^jli. diLajjjl jljSj Aia*JjJ ^oLill (_Pqjaa 2I jjlfill) jJoill Ajli jIa^ 'J J-Ci — Y 

t 

. ^jjlAiJI (jAwVI giiljj jA AjjlbS oAIAsa aIja jlji] — V 

t- £. 

. <x»LJl CjM ^viiu jaIIj Mycostop oL^LaJI L_iajA SaL# jl jxj aS]j 

t * 

jolj-al t._ALt.il ^yAJI (»jjjlj_>jill CjLjJLa :^yA LjAjSJI aAA l g jlc- jjjj (_yi5l objla&il ^aI 
^_ya3U ^jUj l^jls tilliS . Ajjjll CiUljjj djIjjj&aJI ^ jAiJl aAtla (j fttj (JjAiII 

t C 

jl j^Aj .Altemaria jhil\j Phomopsis JIa jjldl ^j <jjJ]I ^ <1aI£JI (jAalj-aVI 

j\ jjAaII aLoLk.aI <aLa> oaIa£ <Cj_^la.jll CiL^-gll ^yi i oAA dlUjlaAil > ijjJ dALa ^ JajLLuU 

■ L£j^ ja»J ujIa ;j l* a S (Ja h Ai aJ 

ojSj_A ajl—a (jj^J .WP ^li LjjjjSLiII aAA jjA jjiiil J"ill 
|ijJ J^yi (JajCLuU (jl (j^AJ djlu!S_>li]l aAA jtl -11 A . diliVI Cjljj 1 a jjA JJiS AAC- ^ Aj3ljLa 

• ^ axifl A 

CAlj xaSI AAjj lyj _'H jA AjuLaII diUjlaftll ajLa ajlLlj Ajj j % AA_aJ 

jjjia j C. Aj^aaJI oeLiill j } 1 •>'! . L^J A£- e-lj-Sk] jjj-i* dllij < Ax-J>«It ^ AjjSklAll 




ia.jj'yj CjLijjaH jlj^^al AjI <~j£>#1I ... UmuV . ia_i Ujtil JjXj ^^-1 Audi (jiLdl JlaaLud 

A 

(jSIj 4 aAA (Jj»l*Jil) j_ji t'< jSjiliJ (jjUl (_ylc. ‘Cj-:t..a ^)ijLau4 AjI 



Lat 1 9.8 xlO 8 cfu/kg. a ' l]*^ 41 Lol tdLauu^U ■■■'< AjI ■ *> •> ->'V 

.2.45 x 10 9 cfu/kg <xud; Ji-yA Aiddl jjjUil A_uia]lj 

Agrobacterium radiobacter K-84 Uj—y&Jl -T 

L _ s _=wt_iii rjj,lj]l L>°J- 4 ^>A-d (jfS £«lJ (jUaj (jic- I’llan'l dj Lj._li5,ill Vu/hV^I 

. ^ IJ^. Aa]Li) 

Pseudomoans fluorescens -1 

Oaj p- uij Langhorne ^ Ecogen <Ldjj (jA»iu3 i ajILu LjjjSuI! »Ia 
^ Li jjjljj j»4u {j& a_ixuqxll oljaUI I»jLu jl-o (Ja«1uijj Dagger G. (_ 5 jl*jil ^Yl 

.lfL>ai J VL-a-l jISVI ^ EG 105 3 <]^U1 

Pseudomoans sgringae -« 

(Bio - Save 10 and Bio« ESC-10 ^ Aj_>_idl a^jUJI ^ aIaju^II oY^iUll 

t. * 

(ji>ljd a_* jli* ^ <_U*i*2i ,^^3 Eco science Worcester MA aJM-JI L»l i Save 11) 

. J«j La 

Berholdera cepacia -' 

i Wisconsin ^ Aj^di A_*jlidl a1ajLL.b,i 1I IfriiXui jjJll yl j£ Aultui 

* 

. £*»lj (jUaj ^yic- 


r-t 





fr*'P 
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. t._ ijL oil lllall La^jlj jjujluJIj Llljij]l 

o.LtT 

j_)niaJl Jl/uCLju Jm.lj - A j j j, -vl 1 ^jIaaII ^jic. 'nj fT. ClLaljJ CLlJjJsJ i IV* Alai iJjS 

4j_aJi CiliHSIi 4 j»Ajkll LjU^xiill ^ CjIjjjL ujIaaV ^ILi j i 4 jjj]I Jr. Trichoderma 

^2 AaJ . 4jj-iiul ‘LajLL*!! Jl Iaa i Ajjlll a Lj-k JI *1 

s^Uj j.ja yiil jjlj CjL-ouaaJi J Armillaria mellea jLsJI 4-ajILa <jl ^ ^ \ Bliss 
<&jmj j2li li jjili Trichodema jlaili ^y'Di CjI» a>~iSI Jl <sj*^ 

^.2 ■ "-"’I LjJ^j 1 ~~'l * A A J 'il oiA jjV (tjlljj 1j j ..L «-.~nj Aoilj L 4^n.ft,»Aii AjjjJI ^ 
(JjLlla ojLol 4 -ajLLa _>iSl t Trichoderma j-aJj . 

(jji ' — MA* Aim Chet ^bili jSa willi iu ^ .A.mellea ^jexli jiaill ^ 

lillj i_*j {H Pythium sp. jkallj R.soiani jkaJI yl i»iii Tdiamatiim jLil\ 

. <!j_Lall La^Uxlt *jiu JA iS jjiaJ >~1 


n* 



cAull 


Trichoderma jLd\ Jlo u«L JtaJI 4 xl \ < b-fl Aj^xall 4_*jlL*3l CiLu 

Je ^Ull J»iJI JLwCkulj tiUij 1 \ ^AX Aim Well el al. ^Ull 

* 

Sclerotium rolf- ^jaJ\ jKiU AjlLaJI a^jILJ] <il3ij (^i jl ^Li AjLa Aiii 

AjjjImJI llj^Ji ijjt »jaj£ alll^a^ t: li_ij A^jlLall jm ^Ualll lib . JaUJall CibLj Jfc Sli 
Kilbilllct jJLuJI jl Vj . A_*jLL« 1 ^jl Z\y j p xS 1 X* * J iLIclaII Jaill 1 j -°'j) 

c 

£4 Ajajli-JI (CjLjjUllI) 4_ijli]l J-^C- 4j ' j '-Xl iJJI .j^— j Jaji mj jl ^Ualml 

Ajjjil JojU ^ JLc. i_iLiajj CiLxia ail oib ii.jj < T.harzianum ilia^ll J»all a^aHI 

1j«J llj-JI sib jJijj l jLiflb / J-S X i * — XXX ^Ll-a.j libj c Jllj-mll A^e-jjijJI 

t 

(jJl (Jjlj s '.rolfsii JLill a ->.>b 4m»jtL» Jl libj X •» -V* Jlj^j Ajsljjll 
ol_£J 4_ajli_4 j) jOU Iblj . AlJ) 11a Cjljlm Cjiii] ^jjlljmall (Jjjll ^Ljjl alb j 

. PCNB liiall (JLutlmb AiajliL* <Jll*j Aijall 

i—ijiili Ajjill Jc. iJJl sib jiuj AuLa il y». Jc- T.harzianum Jail! ao^i: lit 

* t- t 

'. AljYI Ha 4 -fc. -v lj 4 i y -w A-ajlio J*c.l 4 ACjjjJl Cjljliill jj» 

* 

oLVjMj^ J Sclerotium cepivorum je t-u^aiJI JmoJl J jiaitYl JjlII - X 

. slauusll 

t 

.Umjj J Verticillium dahliae je AiulLall jbaJlj Jail) Jjji (jialjJ - X 

* 

(ji _}j jA jjX£ ^2 ijJjK»n A -k ilj lllljlLifl JajLm — T 

• 4-UV! J jUaJI J JjjSjjjlJI jLai Jc- - i 

■» 

iLio-JI jiaiil *4 ajJ) A_a.jU» A^jli_p il A_jl_iaj jl Kelley >£j oil 
ilj-Jl jLuui-m) aibj J ix-Llij Pytiuwn i3 T.harzianum 

^jja^aJ] “Lab A^sjlim Jc. .Jj. -•> -'1 bil b-ijl-a. ilbj Jj libj »Ajji~<a,«ll 

i _jJa J^l J] Aj JjJI oljlb A£-lj j Ja t CjIjS (JSii Jc ll <Va all jlSkll AiLlaj lie. 

.iyj r* -\0 JljauA^UI 



rxx 





jjJu jl*_x JLi ,jl c. Trichoderma jlaill 4jA-iij£II ^jjIjaII jSxo ailiS 

t 

CjjOa js»iA (jJj jAjJ IaAj <<xjIa!I jajVI (jS l^ltljj JjS Ajjljill jjjL^ Aai 
^ j»jJjlJ j j > H J_jJa 1 ajl-L ^ a A-ajlix (Jj >«-» iJl i*j ali-iS .CjvLi^ll! aA_gJ jaljx’VI 
jin til 4-iA_UjSII ] jjjLJI jl*jl j* £tjj_x AjLxxaL i \ ^A£ klui jl j ■>- » VI 

.Cull? ,Aj-ixl] j»jlL« j^jaili Iaa jj J-ij v uiuiiJ! jjLill aajxII T. viride 

AjO AjjjLI i-jLiAajj l Jx /AjAjj_^S A -aJ j -v ^ • j j Sj ~ ' Alatfixll ^latjl ^jjJ_aw JxxJuuJ 

. j_ur-U j Dial !» A V ojJ^ jic- f 1*11 J -- *> 1 Aj ' S. '*i 

Papavizas ^Lxll alij_Sj ^ “MS aa-i Beagle et al AkJ*i AiAaJI CjUjaII Ca 1 u\ 
fFB) Fcrmen- AjLx£) Cj JxSail j* AaSlill Ajjiaiil CjIj_u^*s 1I jl t ^A1 Aj*j 
jjl) LjAsLe) iic Alginate jx ol>£ jl jJaj jj ^ ■« - Jli (J lc. jiilj tor Biomass 

t 

AjaUI 4-iAjjjSli ^jjJall Jlxxiui jx jiSI eeUSj jajxll Vij'nj Ax-^jjxj jjlSij l$jU i Aj jill 

* l 

T.harz.ianum j T. viride CiLjLk jx (FB) Jl jl a*j aliiS ^1j^ll jl 

jjja jx jeai_aJj AjjjII ^3 iR.Solcifti jajxxll Juflll jxJj pli laJJJj Jiij ( /.luUHCltlifllj 

. UjjiSjjjlj jc. jjbll jJalxUl jlxj jic. 

J_jj—J i> ■ UU« - T 


AjjjJI ^ jlaill JU.aV aLaj i-Ljia jjXill (jlc- Trichoderma jlaill JL«aJ ju*j 

aik jl Jjla. tliL ejj£ixll ^ al'-ikall Cj^LjSmSII AjjJI ^^Lc. sj^ilix <llx» nal jx 


lajlxk ^-i ^ixajj jjill OlaxSlL 111 <^>Lill Ciljj«'<n>'l jx <Lld Aux^ ‘ 'lU'il AijjUl 

« ( 

. broadcast a_^j »<0 |»ljSl JSxi jl AjjjJI 


Aliiiill ^ j -vlflxll CilIjaldl J a ijixl sAja. <xjlix ^ylc. Jj i^i-all ^ AaI 

Jjkillj Alxul l jx JS1 jjaJI AJxWi iilllj tPythium jjaiWj R.solani Jai}\ jt c-iWixll 
i ijltj iill jx aAia. Axjlix tJ ic. Jj^axll jjj iA1Ia£j t TJiamatWtl jlaii] AjAjjjSill ^jjljJlj 
tilliSj . T. viride j Tdiarzicmum JLil\ jx <aa jjill AjjiVI JLuLU. 1 jx ^jlill 

jlaillj 4jjlx Ajjj Ljkxall J_j2 ^1-^! ‘-llljUJI yu ^ juaao J» <-a a 

ovu. aJxLlx Aic. all IS j (T.pseudokoningii jlailL jjaJI aLU-* Aic. Rhizoctonia 


rXY 



CjUlll (jJnil>.V 


(jLiii jjjj aL«Ijua£ jnaVI jLill JLuLlJ . T.harzianum jLilL L^caJl J^j ^jiil 

. JnJJ ^ JLaJl ^ oJu* a^-m ^Ur.i R.solani UjlU! 

aLsIila^ Trichoderma (jLiaJl JUa-nJ .He. 1 j’ilr.lj * l 17. . c il L»-yN *'l jj'^ m 1 iJLiA 

: <jr A J ‘JJ- 1 ! 

• Ajjjll JjlSJI (jic- fpls jiaill (jj£j (jl 1 ->>j — \ 

*■ 

tilljj tjjLuijjjljJI ajUw (juaUiJl (jit oj^L» 1 j jjSj (jl 1 ' 7 J — X 

* 

. jLWill jl Jilalllj jl ^Unali-JU ^O^OjqII 

t 

<_yi Cjlj.a.i».L.yya QijSjj ^ 7 ~'H (jlc- Bjlill AJj (jljna. jLiaJ Ij jiaill (jjJLj (jl L_Laj — Y“ 

j^jj i. JIj jUwjjj J5I A all'll 

(_5^)ikVI AiSill CjLuISJIj hjniSJI (ja fljjiall jjjSjjJSjLul] CaLuia. (jj£j VI ‘ -»7j — i 

. AjjjII 

. AjjjJIj AjjIji_j]I UiAi^ilj jlnkVIj AjiiJI Jjjla O^" Ua o«.liS (jnyaj ^-oj — 0 

j ih^l ^ - r 

* 

t L $j.> v,^ .ll ?-j-o 7 all Trichoderma j^\ jU»..:i.J ^ ^_>VI ajI^-JI OulS 
jj *» *»-' a-L<o liij T.harzianum ji-»« U j/> vj /1 '«jJill jl •> *J (ji_a 

^ X U (jli X \ (jSJj iL»jj Y \ a*j Hymenomycetes Jl CjL>Lij 

t 

.lie. A-JU-S Jsl J ■'^>■"'1 (jjlill jjlSj tCjLj^JaiJI sLA yLil n a -Cl ^yi BjLj Lin ' ALsUyJI 

* 

jLmLLwiI (jlt AjjiLo ^yi ‘ °j - La Trichoderma jhall (jV IjJaij .*.bJJI ^yi aJI a « J i ml 

c 

^yjl ; —jl .VnJ J-lilll '<1 1 i -|lj XII L Lt,.l Bjjjlj jjiilAJ jjli tLluAaJI 

* t. 

* ^ JiAAJ Ajjkto (jl tills. Cjk'yi ^yA jjunulj l _ f lc- AC-Lo Laa ‘ ^jjaJI 

«t « 

jjlt Trichoderma (jnxll jU.n-Ly.lj ^nJI UjliJI ^ U.UJ jlSVI aIUVI (j* 

t 

JjjJa (jC- JU^J jj-il! (jia Jy»VU Ajjj-s.II A-ajliall AJIahLuiI yA ( LliLnli ^yi Ajji'<a,JI (.IJ^lVI 

li] , yjla'll nij L^JJ jkill AsLol (jc- kJijj < Cjljnvnjlj jlaUVI (_yi 



CjLUL ijJal jaV 


* 

tStereum purpureum jkkll a^Ao T.viride jkill s*U_S jl ' *W* au Grosclaude 
ajILc. jj^j jJ! ^jk. Aw»i]l Aijjll (jJa_>» t .'?'■** Chondrosterewn ^aJJI ^Vl 

jaJjlj-aJl Jl a a i J .yV A_LjJ» 1 H NT AAui ^Lall lAA j£IAjI AilJ . ^jILaII dij Ail a a 1 m\ Ait 

* 

. ^jliill Awoli. Cjl JludJ jjjia jt CLil) «.UjI r-jj-aJI s __ J lt jLAu!1 ^>laiU AjAjj j£3l 

* 

ja AxLu 1A Jj t iLjJall aAgJ ol <Vi<JI jil£ll Ailuaj jl A_a.j Ajl anil UJjlxAll (_£AjJ ^ 

jSJj tjjiajail ja LaLaj t jjiiui ja-t £jlj Jj-l_>ill #JA-i <_>o> aJI (jjlSJl: jL»JI 

. <Unil lAlijli ijaall jjl£ll jUiaJI jjjlSJt Jaa'lml Ijl Ifr-j i j A %jnl1 ^U.jA/ 

* t 

jl j5U: *—A-ijl j£Jj iiaii (jojall ^ ^it Trichodenna j kill JU*iJ j^aAL V 
1 7. viride jlaill JlaaALjlj Ajinall asjjII (jija jt-®a! Aj^>Lt '-j^Laln-a ^Iaa <j>ii 


£Aa. J»-UI ) * ClIiLia ^jlt jia. ^ £aa>jJ D Jr • ,A A nAi-v jbjl ^jlt Jaaiuo J~iia. 

C ( > e 

jl ix/ul jl ^j-ill jl i A-tAa-llI AJjijJI (jiajaJ AjL-etdl , « y i »j > wl A j w jljll ^j-sVIj 

^dtai L*'Ur-lj caLiisawII Jlljl ^ aL^LII oaa CiLa*iJ . jjjjSill 

* < f » * 

(jlaljtVI CliA^J J AxAaill AAjjll ja AiaXA Lualjtl Cliati jl ;> AiXll ja X 0 * 

(p>jl^aS oJjl A*J 

(JXrr 


. ALabuall aA^-1 ‘ ' 7 -*'-■ *' 7. ^ V 

* 

jjlt Immunizing Commensals rMk^l ^ ^VV aox Ricard ^Ull j^Ual ajJ 
(j-a OlibjJI jiLo j! linilVij Ulaj (jill A^jJxli A^ajlLail LWj-C- 

t 

T.viride Jl <tt.», Ait dlliA JjLS AaJ .A— ajxa u/k (jjSLj jl jjA (jiajJl 

t 

jjiiC- jjit - 'C’jj all J^j Oj (jLajiVI ^It AxAaJI A3j_j]l (_jia Jr* AajULal T.polySpOrUlilj 
jj£l iJIaa jlS ^ ^ A ^ JjLaJj . UjUaJ^j U*jj3 ^ LjjLall jltjill jlAA J^a-W ASj t L_lljill 
. sjj£Ja]l AjL^jkilLi LjLaj iliLajX AS «j«!La will jjjuat j^a 

Tronsomo Aiaja-d Lulj ^jjaJI (jit Trichoderma ^jai^ll JUaiml^-sAiLi ^ 

jiaill jX i, ±1 w-i«ll jJAwall jit (jij-a aJj! jill jL*J i ixl ^WAi« Dennis j 





j* «.ljdjl JLaJl (ji <1 jjjill obLj Jj (jjjJo je- Muc.or mucedo iBotrytis cinerea 

Cul£j 4 T.polysporum j T.viride j* J£1 AjAaIj^II j^ jk*j Jjl 

* 

jk*l i-*N > ^ .Dichlofluunid ^uni ** •~ a ,u*\ A-i_ja^JI a-«jILJI * >' Ji ' 

jj_j lilijj B.cinerea ^Ktll jx. <■ ixALail 4 4 xjlaj! ^ya^-A i«a ^j«ill jLaj ki •*■ 

jUSlL ^xU-Jl jLJI aju T.pseudokoningii jLili ajAaIjSII 

II Ijl$] Aj_^j_i]l A_*jLL«!I .^Laj A& jl . ^y^Ajlall jixJ! j* (_)iaj-JI OjAx A-X (_>uJj 
.jLAjVl dlSj aAjLlJI A^alixall Ajk.jA <• 1 1} ml jj5L 4 Aj «j. >ltH AjlnaVI LJjAa AX 

t « 

4^^ j- Jil Sjlj_». ^^k ^*111 ^jlc. jjli j_lc. T.pseudokoningii jLokl jLiil jl axj 

f 4 

• (* ^ j* cJ^l Sjjjx. ijk. okil! (J»aj*j jl j£u iB, cinerea (jA»jxJl jkill Laiu 

t « * 

jjAiiij rlikl jl&jl (jk. AjAujjSlI AajjIja jjj (ji A».j ( T.harzianuiu ^)kall 4 i.iulL L»l 

* 4 

diaJ j-ajj jl ^alaA <jJ jkiJI lAA j'i' lilljj 4 jl— kill ^jk- A jlu.all 4 « » ^ya__)Aj AjL^a'i'l 

B.cinerea j\ail I Aka T.harzianum ajaL» ji a*j <21!a£ 4 kkiki* ajIja oU.ja 

^Jjljoil j-a £ Lilli _>^-L>4 <jk._) L)- 3 ^ 4-SkjA (jk. AaA J J (Jiail ^ 4-IU4.il jjk 

. AjAaI jj£ll 

Trichoderma ^Jl oUUall 

Trichoderma spp. jLill AjjaaJI oblkakl V ^kj Jki jxu 

T. polysporum jkill ejjkj Trichodennol: 1 

T. harzianum jLill ojjkj Harzianum: X 

T. harzianum strain i ^)Lil! aj>i? Harziandione : T 

Aijjjikl Allkbl T. harzianum jkill ajjL 1 6 - pentyl - 2- pyrone: £ j 
R.solani jkill aAo ^ ^ ujSjJI Iaa ji Aa>j .(IMI275950j 

lAjl jg]| (jk. JAjbli ju^ 4 11 Aa. (j-kiJ jAj . ^t*ill (ji j^Lall j_^iajkl i ^ . U —a ^Jaillj 

« 

. Ajklill kijjlu jkA*S ck*J jl jkwj 4 Ajjjll (JlaAJj j U-»'ij j, 



T. jkill j* (IMI 298371) aI!jLJ 1 sjjijj Pyridone harzianopyridone : © 
j £jli R.solani ^^Ic. jijjj Botrytis cinerea jLsl\ f Jie. jiijj jAj harzianum 

J-0 Y j 1 

. Aii«^ Ciaj T.harzianum ajjsuj Butenolide iharzianolide - 3 

r. harzianum jkill ajjkj Polyketides - V 



.jkill UjjjL ^jlll AjjjjJI OhLk*U jjLa j &ll LjuSjlII : (V) aij Ji-i 

Triclioderma spp. 

Trichodermol - t 
Harzianum - Y 
Harziandione - 1* 

6- pentyl - 2- pyrone - t 
Pyridone harzianopyridone - « 

Butenolide i harzianolide - 

Polyketides - V 


rn 



lIiIajJ' AJjJaII < a jliJl 


Trichoderma harzianum 

iAa 


t ( 

<J J aju-uia!! Trichoderma. (jajJJ AjuIjJI ^a! £yt harzianum j-jill jy«> 
Species aggregate <Jj£u £jj ajL £jill 11 a j. guj. CjLuJI (_J_>aV 4-ijaaJI 4^>jUa1I 

t 

ACa Ajjia, <AjliLa (JaIj»£ iJa» ~>‘<J (jl <jSLu (jjll (CjVI/EaII {Ja 0jJ-iSi ojj (_Jji_aj (_jA]Ij 

Grondonu e? Jj Iajs J j^^aaLc. j1-aI1 Ia$J ^ aaa»LjJI . CjIaaI] ■cAoj-aaII Cib^jlaill 
i»] ^ ^ ^ v 4jLiJ CjV^LjaII i ~ (Ja »*' *aaSI j a!1 . M1 ^ v <iwi al. 

lilliA . 4jjiaJl ‘LajILoII t^aI jj J <a$a1I CiV jjiJl iill5 £a <C«ala iSjjLS AJ ( \ jlaJ liAjjj 
Jaluj [JaLiI Jc. AaIhj 1 Aaj A 4_iaJl CjUjKJI aiflJ t_kL*ajl £~oji ■■ ° aAjAC. CjLjIjA 

C ft It 

J aUsL jl (_ 5 jJk Yi oliiisil Jc.1 ji (_£j j ->.11 IaaLcij jl <—iljjL'all aLaouII J 

Jc. IaIaIcI ell j j Sub specific Cjlc.j-A.a-A o - V Jl T. harzianum pj-ii ^ ail 

e 

J ’i a j, r-1 t Jaiil Iaa ^ja XIJc ) o J| j_^ dliA . i » ■ aU <LuiIjaJI jj Jcj CjVIICuJI 

ft 

A.t.Lm jA 1 ^ Jc-j JJJjAJj V-ajl jAaiSj Aaa. jljSjjA 4C-a AT J& IgA-JtJ 

. AaajJiI ^laJ 


Cluster 1 : u —J jVI cfcj ...ojyH 


oAAj iCj^JaJI j a— a. a (jA X V* j_jj_aJ (_yAj ClUSter / 4-Cj < ^<11 aift ^ A< n*i 

. lb j 1 a (jjAxui Jl i .1 ai 4-c- ja% aII 

t Yt T1 i T^T^ < Y £ jilijl CjIa LijUajjj J oA ja-jaII Cj'i/Jjl (Ja-Cj : 1 a <c-j*•> aII 

t 

J CjVvLaII eAA ( «-tAa. .LjjliwJ J oAa> <ajIL» CjIa l^jb jxajjj T^TY tY^TA 
Jc. AljLua CjU-i*a» ^oiij hydrolyzed gelatin CjIaj Intercalary Chlamydosporcs 

ME A Ain 





lu Ax-j x > a ll jt I_illijj « Y ^ VV « YA To ^lijl liljj j^jx tWijj ./& AXjx^xll 

* A 

. MEN aOj Jc. jkol Lijl J»*j Vj Intercalary Chlamydospores V 4jjS J 

; Cluster II jL-JUH Afcj-o.xU 

Uijji (ji (^Aj Y^ YV 4 V, y Y < Yt • ^lijVl £>11 CjVj*Jl ax_jxj»-J 1 a 1 a (JxxLi 

t 

J 4 6 j« . '<1 jjiutx Cjljj Cjllijij jaljxV AjAaJl Axjlix!! J Aallc. AjIIjl! 4 j 

Jal jL»a oil cjlj< « !.».< ic-j^k-ll a 1 a jljil .Extracellular enzyme lalii 

Y,£ jx jj51 jLLi AjAxjS jjSlj <MEA A_ix Jx ^ A jx 

.jIaI JjjxJa. / Y o j^sj AJaj Jx Aallli ji CjUlUas 

:Cluster III »?ll 

giu.Y^H it'irr .m* t r^\ Y£ ^lij xji Ja j i 4 i* jAsh 

« «> « 

A \ jj Jx b-iljA ^ajjluil j<t gJ'Mt 1j jl j Xj * Y,£ jx jit AjJujJ jJIjA 

jjJ J] (, 'tt.tH jij Ajj J*.jl Cj'-t-j uz j»u£ij jJJ^-A- -jVjj.i-lAj jlxJ dll jl j Jc-j i jlxi 

. M£A Aiu Jt jLxji 

i i.ii -> i_ikij 4 Aj^x>J 1 AxjliJI J ;AiVi>xH T.harzianum j kill oVjx jU jl 
Jail! tliOaj jli aj l ffil A_xjlixil jl . Ajj j -Jl A_xijlixil J 1 «a ^ a ,„ ^II J kail 

A 

JjJjLJI jx iijix Ajjli jia. jj jloill 11 a jl i_uluu j^Si lAphanomyces cochlioides 
iR.solanij Phoma beta JL* jj_kV) oU^LiLl Lo_i1j jx L« £» AljlixlU 

Fusarium oxysporum fsp. radicis lycopersi- iAcremonium cucurbitacearum 

jrlijj l. uxj djlixll jjSLij 4 jLSjlaJlj ji'ij ..ill jx AjjSx Ajjlk jXa. dll jjii (jjllj ci 
4 Ajjllll Axjxj^xli AxjLJI Y ^ YV AlXJl j] . Lijii OVIL^JI ^.ua JjJ jx jxjjljlmll 1 ajjj] 
alA jli JiIiAij R.cochlioides j P.betae jkilt jxj Joili V ^1 Saaa.j3I aJ_>* 1I ^ 
lua aJLxxSI CjlxjjjVl CjUsLij jx jj 'ill X Jil J jjjjjjll jljjl Jj Aljjdl 

A 

4 aIIaaII AjxaJl <xjL>xll (Jxljx jx jxi «j V aI^LuJI oIa jli JLjILj . jjkVl oLjLill 





* 

l £l,\ 1 J <JA_AjLiJt A_tl 2 _auajt OLlj ~LmiaU jjL (j^A) ^LllLj 

.AajUaII ^yi aLmAmaR Alj*ll £jJ Lf ic l* a*. Jl Aaj«j T.harzianum 

«Ltul (j Ltxxu l < it.i«-ill (^aS < Trichoderma (jaiaJI (y>uia AjuJjJI clili'iliOU f)Jaj 

. fjLLn Uj£j LaS ^jjB <ua 


U jjJ jXjjj Pythium 4* jUl) 

A_ialSJ!j t djjItJ! a.' j ,i, aJ 1 i_L«aj_ aa]1 CjIuKU (jjj jja Pythium ^»i >11 ^Ijjl 

(jA ^ ^jic. . (Jj.irtla-tll (jA J J\ ^ CjIjjUII Jajiuj ^_wajuAj jjiili ^jLC- '■■'•» AjjjJI 

* * t ^ ^ 

LjLuS AAa jLLa jjl V] Ia& A^.ljJ (jSL*V Aiil^poll AjiLLaJI AjjU^jiVl j*L.t^l 

1 t. 

(jc. AjjjJl jj-3 AAaISH CjIuISII (jc- ** (_jjal^>-«Vl jji ' 11 (jV liljjj (I *i ^ A ; ».Aia 

t?Uj fjS l-Umil J_j«j . AjLmJI AjjJIjlS p Ac- ClJJ AS AjjJalSl CjIaaiaHj jjJull aIaLla 

v '^_iIa±-ia11 aa^Laa Pythium ^latll \a <> : i.y'u & j.i,w (AjV'>^« ^ i-uital 

* * 

AojiAill j| ijaII ^ L4! ^LluII ^jAjjaII jjVIj t AIj-JIj j_Aaj CiUjUjSJI bAA jjl (jc. lie. 

* 

AajULa jji ijjJj jjjia jLajV C.Ia1 « jI Jj $ A C,v^ VI JlilLj . (j'j j til jl (jl til ill A 1 aiiUj 

t « 

j»Al J>a . <Jj_j_ail A^jLLdl ( _yA aJjAjII , j ^lall si* ^jil tAjjIalR Clhj J all (jfc lie. (jiol^jAil 

t. 

. Trichoderma jlaill jA ajjjJI ^ AjaISII j^IjaVI aajUa ^ aLu« 1 uiaSI ajJ^I olulS]l 

c 

_jlai]l uV!lL ~ i ~*j sjAIa (AjjAaJI AAjLjL«lt ^yic. AjljLaJlj Aj1a».aII L_ljl_a-ijl (."iull 
AjiUJl ajU.VI uV* ' Ai<i jjL» ajUJ . ajjjII ^ Pythium jLill ^U1 L yad iiJ 
Pythium spp jLill aj^ojJI aajUaII ^ ^jL«ll jliaAl 1 djUu 1 $ iL. Jjj cs jH aj^LU 

t 

Mycoparasit- CjL joflli ^^Ic- jLiojII ^jl ^-4 i L«L«lj a ^ c* il 

^ f^jAS ^aLu»j I 43 L CjjjSj I 4 IS ip-ltiillj AtAitaLiJIj %!! ism 

Pythium jp^Jaill ^1 jLix-Vl ijjc. ^yi u« ,^ij Ijj .^LJI JjLaoII (jc. ajL»V1 

5 - (7,J) - C 1,6 ) - D - glu- _>Jaa e-liSjJ UU>Li A_lAnj-lII CjLjiaill 

jjl jJ^ai JlilUj . jIaaII ^yi jj }Sj jjAuluil chitin rj.f\ > I jjA Vaj JjliLoij cans 

* 

a^La ^j.a>AAi j* ij j-pJI A:~.\W ajU* ^yi Glucanases ^jjjl aajJj (jii! jja 1\ jU 



^CjIluI * 1)1 * fc -^ 4 -«j\jlaI1 

P.ultimum ^ T.harzianutn j~t j.JL.,.i I Jcltol 

—lilljj jjjAA |jJLJ jJc-UiH <«ljJ Cu'l Aal 

(ji ^Layij PDA < \j-i (jic. BARR 447 <l!)Lii Pythium ultimun jkiJI LfA Jn 

T-203 (AJjx. J) aIX-i T.harzianutn jLill L*i .<» °YA ajl>a. ^^k ^ <jl■*-»-■ 

* 

Cjikl t_)jla_ill eljJkV .p Y© — YY" ajl ^£. aZlj PDA (_jk- (J ^.U 

* 

4—C-J J a f^ya ij-i-1 ^llll all 4 C-jjpoll (l^)Aa3 ^JLs © ^ P DA 

* 

4-ulli. <1 ij <jj) iiia. ,3±L (ji P.ultimum <c.jj^ tj* T.harzianum 

* 

( _ J k jjLiiaVI l' lUd l» V (ji-mki l ^ >V-i mi (j£- ) H.JJ ijjJall LS ^~ (PDA 

. oLalil) l^JLa J£ aJjIc.j jLd*xli (jjl£]l jli AjAjC- . ajjUujut otldol dial)jji'YO 

t % t 

-jt.d>all jiiiil CjLAaA ji dllj (jLiLVI jjjifi V> ^jna 

ji a.»i., u! a*jj . 1 $jk- ji-VI CjILja Ji-ed j^jj T.harzianum 

* * 

f # 

Jr-lLill AilaiA j^a ^»ljl V 4 ’’l 4 £ i V 4 Y AaJ ^ oj A^aj jL* nj .aII ObuxJt 

ia.a»jJ . ^ijLpSJVt jjixoSlj (jn\ fill j CjJla. 1 4 AjbjJjJi ^jljjl L_JjLaj ^ 

* » 

I g ■>«-!j /til JUS 4 jL.^aII jiall CjI.S ‘A (jl (j-a jOAjJ «1 aj oJj-^La!) C j ln a l l ^ 

jkiJl CjU-jA kku <j^a j « ^-7'J 1 kjia3 dla jjjia ^jC- iiUjj 1 L^jk L_ijjullj 

Lj^LiJI <Ljd^>ll b^LaJI cln^ <J)-^ At~ik (jjSjj P.ultimum Qta 

ajj^ P.ultimum J^\ cAi±* Ji^a. USa-ajI xu-S ojl^ uiUilVI ^jjSj. A JSi 

LaI . AjlaJI rcLajoJl *>• ^^Jo-a1) ij ^i > la jA LaS 4 1j vlikl JU ^ui Joi w > 1 ^J] 

jljjj (jJbjaJI jkill djli-iA jL^JI jka]l ■L_iUill (jli (Jikill jljk'yi 

. dl] j j^iAJ cJj^ jl^jjj 


rr* 



CjIuII 



(P) ^>K ft.ll ( w l.Juii'zitinuHi { I) tJ^Liul t _ s jjjj£l'Vl l-j• (^) 

P.ultimum 

■l»-aall JQ. L.4 .LOb p jX*a1\ Jjj* T Jjaill CjUjA « ilLftjJl 3 & 

» <JLaj1 ^da** 

. CjIja fill .iljx-1 ojLj *= t> 

.jiujjSx* r = <1 ^ «>jLu*i-Ji 
• JA1AJj&l* V ™ b Sjlnmnll 

jj^laAt) J^UuJt obi 

t 1 

Ajl** A , a >Jb lie- llu^A-lj (jjj (Jc-liili AiistLa £ja \lAjA±ui±A CjliiC. djjiJ 

jji ajjL-all Applied And Environmental Microbiology aL.* ^ ajjSL«) AL>la 

ji TAa Ki.. mv jjL. 

« c « 

Llila. (jl (jiail (j-a Jt>^ C^ 4 ojjikLJl Cjtuidl ^ Ajl A^lj^ll ilujq . (jj^jiaill 

jx»ii A^a^ CjI jjiu l^ji CjJju T.harzicmum jLill CjILa aLJjj UaU^Ji P.ultimum 

c t 

Ajxj^UII Aj .lir-Vi ^a-ita ja <JiL»£ji Jj^tj Cllja^ill <^3 ojbj 4 —ijJA (jJji* Cfi- Luilml 

aj, ji^l CjI(J la XlC- . 4 b jl waail jljia.'V aU j -Vill 







CjIuII jaY UjU 


^A-uU £jt fiiiljJLa jl£ ( _ J ^»j^ill «.UiII jilaSul (jls uliVLaJl ri^a ■* Ajl Jcla.'^j 

ajja k a A-ijjjjSlVl AjbSll ftj J* Llilij£jj A_i3 (jill (Matrix) (JjLk J-iC- (jyjLic. 

B - 1,4 - CiLala all <L-|IIjJ A_sl&J Aaift.a Ct'lLSl <±J_)S 4, tin'ill ClLxuiJ^ll &1 a . ^ 
AijSball jl^all sIa (jljOJkV jUoall jjl£ll CjVjIa- 4 exoglucanase gold labeling. 

^lli A-J^ jiK J all . Jjljjuk'i/l oUs Jjla jjlc. Ajlifkll (J^ftj Cijlj Ij.ri S ‘"'t. t.' 4 1a-j 'i -V 

ft 

jjjj J>•,a: lilliA jl £a ( A -kiVilj JJX. jlaliall ailA (Jla ^ jjULdl L-IXujj Ajla C- -*. jj 

. iiil.il la^ ajjlgl (j£jsJ 

ft ft ft 

Joaj ^liil JjUll Aiik jliA. ja klilhi OS Q_jSj jl j£aJ A « a >i a l l jljall 1 JjVl 

Ajaail^j ^rVl all jjljjLri) ^jjjl (J»ft J-yiayl i_iUaJJ liA . (ft Una oijAjall jjja ^Ijill ojla 
A It nj jl AjjjllJI LjliSjall ^ iaj lai3 Ln»i haiV-i ^ j.W\iJ jl j£aj liAj 4 ilboall jjlfkil 

ft 

j£aj ^ jiLadl a_«u cijll tillj Ajli JL*. aj! .Pythium jiaill LXa. jh-a. ^ 

ft 

Cilalaa AibS ^ Ajjiaa ji jlaftll Lt/lk jia. ^ Ax^dlj Cjljjju Aitk^La 

. TT ^»3j JjAa. . ijjia Acjja Axalill (JjjijSll l ilijA Aijlialb > j jljl iy l t labeling 

ft 

oilA . bj-li. Aiiia Cjbjja. CiJaiJJ u 3 jj£j jl jiu Aawjiall iljail : ^bll 

ft 

A 0 j ' ■ ■■!! jljjl i_A.UaJJ jl Ajjiaiil LiLaJl L. ft j ^ jA Vlj-u JJJJ A, Ji a IaVI 

?? AjliJl ^ Ajjlc. jjC. (jlolia ^ jliaJi i—iiSjij 

ft 

CjU^^ (.lb A.Ik 11a (jj£j ^jill CjLajjjVl Jia A ibf-Vl ^a Akxijail Cjllujj-lll 

•L f 0 ft 

Aab&Vl AJjLij ^jlnu (ji IjJjS IJjj 4_>».b tjillj ja Ljil jjic. 4_ft j*j lA^lb 

jlaill b'Xk jji Aaaj^bjl A_i.br. VI BiA,ljjaSl i-Xi£JJ ^ Cll Jii-Lll . A_jaj!iLlll 

ft 

^Ij T.harzianum <yn L>ua a*L jlja J*i (ja Aajb QjSi jl Jaiaall (ja i Pythium 

Cll_s_4iijj Cila tJ^^a ^jll AjJ>a 4 A ,i b r-VLl Aiabj-JI cliLajjjVl f ->jh n (jiaftj (jlfc ibiaj 
Jit. 0 V! Ajlil jjliUL AiiiJI CjUaajill bai^iball Jjjll . Aijlc JJ& jljalli A^ oib 

ft ft 

^^Lba (ji A^iJ^jill cliliijSall ja oJJjSll tlllftaaoll jl (jl daa>lj ll jSaj jjSdj J^ia 

jljikl £ia] Pyhium jiaiil blibk Ai*atjj Aa^>a AjC-liJ >*“' Cj"^ jii 

.jl^ail jilSll 

. ft 

jlaftll LiiiLk J^laJ 4 ^ jJjlaall jAJ (Jc-Liill Aftiaja jftaJl -baJ ^»U1 i “ T" JjjaJ 
( 1 ■’’:.« l l j -v a"' J\ j j (Jal5Lll Jc-lLaili 1 j .-1 jA 1' r. tilljj JJ j ^ Jibi A al-i-k a Pythiltftl 



J I 4 A* liLfcuil LllLill ji>. jAjl . ^j’Xjj’U-ll J ^Llull JXC. ^iViatll Alxull_jJj ^jXJ' 

(31aLJl fr'iirLu.1) Gold - complexed exoglucanase _> (jjLuilL L*k-aj ajaLII aJLJI 
# 

jJjj ijjLaJI ( 3 < aU 4ju> a«j . Trichodenna Jaill (Jja (j* (jljSiJ L$as L *~ lA,v j Jill 
pleioinorphic j>ii JSui Jtj « j _ jr *_kJo jii JSJkj (Ll^LJ) Pythium jLill CiLLa 

■- -^.^. Vi il .’a jitl jjjlill LXi. (jLi ((JtJckjJl (j*a * * ^ ° * ■»!' diYLall a ^ LILA ^ At-jli 

IIa . (JjUI ^ j1Lj-U..n A ) jiJi iM (jjSj La iAlt (jaII A»lVlall JjiaAj (JjLj«J 1 C~ >L.jfc J (jA^Sk 
jAa. XXa D < H (JSLu j (jj 3 JLulSta InA -J o Jj jAjj La ljj.l£ o. jiiSlI jLojcuuYI 

(Jl Jaliljl (Jolla (jli t JjUll Ajlil l kjVslI JnA.1,1 11 a ( 3 * a£- jJ 1 Jt . (JjUJl CiUjA LvLa. 

JoLal J»liJl J (jia. J5WI Adi jx* jj SjaIIi jljl V Exoglucanase 

Jit Jaj Labeling J ur o£Jl Jl*Ji]l (jli JL». aJ Jt. (E < l • JS-i) (jjUll jl>j-i.YI 

L Y-i. J - J. -vj-n-ll lilll *_4 AjjljLalL Ajlall jIa_a Cjl.fl.jJal »jl«* II l_aLj_£ J ^jla^a jj^alj 
^ VT ^» 4 j (JjAi) jji (jiail (3* U^VjJ AtjA^jall Pythium 

AtajYall AaIlC-YI (jJJ Cfijl aKaIoH CjliaujlH (jLjlj (JY^jl JLa.j cliljlj O'^a' J 
jA Ia£ i Trichodenna 3Jia.l 3 LI\SaaLL* Lilt dul£ (Jllxll AaIa. AjJaioll 

(JSulJ >—unj-ill Allala (ja CjlilutA Jt ljaUI oAJ-iC- frljj jYlajI Jjjda (jt ^uAajja 

. Cellulolytic enzymes j-a oliaS £Lul Jt- ry J-iJ 11 a 1 (j»^YI E t \ * 
ijjull aIaujJ) CuiLuil jl^Lj - L-^'U Cjlju^a J CaujI (A^jLLa Aliljl .uikLj 

l _£ipiaiil jljiLilill ijjLxJI (JjUJI jlia. Jloll# ^ ajAcaj jUl ( fa«j jiiSYl J-i-sJI CililL 

JL« v ^Luall jjLluJI jjL iA-aj L« (jLs JLa U (Jc-j • {E ■-■V' 1 * l3^1) 

a! l,-> all diLajjYI jjLj iS^yi ‘ Pythium _^i»all ^ja a <L>j1I jA-sJI (Jl^ 3 fiiljj-a 

3 I f-nolj jAjj All .jLlaall AjIac- Ali-WI »AuaJI AamiL&JI Assail ^A t" * . -j 1 ^jLLull 
Aljl "> a jlalAa (JlLall UlL-l. jA_a. j ~\ .Lali jjA u_udj CjLajjjYI aAA JL* 

e * * t 

Jjiall _>a£I (iljLil A. ) 'll a CjLajjjl ^lliA (jl IX a "’i t fl J'AJJ All Yj (jljJ-^YI 

JSui Jx. jIaaIL ALajj^all AauaIJI CiLl£j^ll C.lL, a-l-.nl La Alt- iaL^joII (jjlSll ^-Aajjll 

. jllilU LajlAll AsUalU Ajj jlll tlaill jlioa 

* 

-L« * Jl J (AJ& A -a Lt. a CajLS Pythium jLall LILk (jli tjjiail (j^a ^Ll AaAui AaJ 
Ajlall (jjLoil Aj^^ll Jt YJa CllLS AaIajoII jlAall LlLi (jja Lot aLL Ajml£ iAILa dlYLall 

.rr jjAa. (Ft'* j^a) Ajaiil 


rrr 






(P) j.kiil T.harzianum (T)_>laill Jc-LLiJ a (') X s -* 

P. ultimutn 

. T j 1 —° iljl Jjk jjlc. CjL"L sliS (jj (_paLi_il — C 

~i \ ml L.U iwall Ajklxl! ■ » U>Cx “ d 

. |^uVI) JlUJI 4jlk (jlc. fr. ‘ Ck«.>i jlijj JjUJI 

jiuJjSila • , 0 “ Sjkuutll 


rri 








A t ^ j a!a£j | ^£j 
» r ^1Ijiikj <daA* 4jl*li jlAau <$-UaiSI ^l^oll -jljjjij ■ • £ 

fjfk a ija*! 1 jSlfll ajIaIaII oIajUI 

^ II ^ LUj ^11 P LiLk dA^uiol. F 
Exoglucanase - gold complex 
S ™ E Sjla*4all 
jja^jSoA • ,to — F ^ 

B-1,3 glucanase , Exoglu- udtlll Ja* I 44 I& J^yUll CjULmII 4iUS :rr 

T.harzianum m Al&lij J^Li P.ultimum jliiil jOa canase 


£j» Util 2 ij£] AjjAjll -ll-lel JauijX* 

4L.UI 

B- 1,3 - Glucanase- gold 

Exoglueanase- gold 

H,T + o>,r 

U,A + 1 £ ,1 

(oJjia (JjjiiS 

i*,i + rr,n 

\ ' ,r + AV,A 

^uVvfcill (j-« (jijjj -lau 

U+ v,r 

1,0 + VA,0 

V jaj 

V+A,Y 

u,r“ v,o 


“,«+ V 

o,r+ n,A 

(ja* ^»ljl 1 Jmj 

ji^a 

1,£“ U,o 

l)•* ^ -l*u 








olijjt \ij j*J AAjtLJf 


<B - 1,3 - glucanase A ^a»Ji £-* <Jc.liUi Cy* jua^i jju 

cJjJbA^ (jiaJI jj-» jjAAjJ -1*J tillij i A_»W*li PythlUm L!)Li. jAua. ^ LlU 

«3jj->Vl i _yt aVi) mi A_ajj*i ^yll Cvw I > i * (jLS ^j'n iH (ji-ajl (j*. ^Iji t — T Aju , /VT 
QjISit i_jj •iaAjJ . { M J£S J Gju jASVI jlj^. CjU-iio l \£ A_iaAA]l 

I * 

qa jJI * (^Vt ^ ^ 4-*l*-* 4—lA-xA S «>i*ll 

* 

B - 1,3 - gluca- j-j Pythiumj WjI ajU ja* <jla o* <»W v -3) aUaill 

sjilS CjIaaSj aLcmll jjlSJl j»JJiUA CjSjI) 1.AA ^ . {}) < 1 X (J&ili) Ciiii.1 AS tlclSC 

. (c <U 



jkill £» T.harziwHtm Jc-lijU ^ j_>i£i') l l ^j>S*«x>^4 » : (^) 

.P Lj>»j aJI jUli Pythium ultimum 

jj iC ^uAi i P IjXjJ ^ jl «»ujl i jjJLfcll V Aaj (Jivliill -* 3l 

. (^4-utVl) A^luJl Cll^LullI el_)»l (3^Ua3 

• ' >® “ *j la i mM 





oUiii aj jjaR 



> S ' (Jj J * ■ *' M1 • ( ^ ) ^3j Jli 

jjL»JI i jA |»ljl Ajum au Jclij ** c + b 

.PoU^l ojjiiJI L!iLkJI ixljii V B - 1,3 - Glucan 

. jlaY <iw jAjj Lj£jjj jlaill (Ts) _>» 

JlxajjS^a ' , ^ 0 “ C (ji »jin, < all 

',o - b 

^LuiUijt (jjSo (JjL«JI 4-jI^ jla-a, B - 1,3 glucan ^ jjiull 

B - 1.3 - gluca- Jia Hydrolytic oLjjjYi ^Liji ^ LjjAjSjjj jkil] a*U£]l 

Li^Ui JjaII jji iui dj.xxj V B - 1 ,3 - glucans ^ jaiall U . nases 

B - 1,3 - (jli jjlhlljj < dl (3l»Lx £y* 4iL^a ^jlc C^ajl d£lj (jjJjSjjj 

t- 

LojjJjSjjj ji-ddl jj^ "-j L« laAj L^Liii Ajj_aj j tLiVi jji glucanases 

j'ajv L_tl a .>ij 4 j ° j ^ ^C. V i jl*4J D-L* . j-lKUl j^jLadl JAX- 

lJaj 1 Lajij jSjjj L4 (j-» j>Lall B - 1,3 - glucanases ^jjj] i_Ws jjjJq 

rrv - 





Oliill (jJol 


AjjLflj ajLj ( 3 i>^ (jC* A-jjLuljJI Ci^UilAii^ll aLaliL A^aLuJI ljLiS^JI jLijjl q\ 

JLi jjj U 4 I ajj^I obLtixll Jail I <ji ,ji& ii£h]l jSbj ??jLiaJI 

t 

AjjiaJl ^jlLJI jb Jjill jiu (jJblbj .T.harziamim jLii] Ajj^aJI a^jIUI Jc-Lij ^ 
-'■J*- J aj j l 1 Pythium (.jia^AAll ^jias]! iua J)j£x«ll jLaia]I _ jboU |^j ^^yj]| 

iuj Luk jj] i~n % i Pythium j)ai J! £a LajjJj£Ljj 3 jJniJI tilljjl — ) 

. JjVl jLill ^jjIjaJI CjLuJ 

aLIs aja£ 1 JjUJI Aolk jJa i.'u.Vu (jjJi B - 1,3 - glucanases CjLj^] ^bj] - Y 

. j L l rt all ^1511 (jJuasja (jljiiklj ^rami'll jJjjLJI (jA 
• JjbJl ^g 3 pjl In all ^»UaJ Ajjja Cj'jlwttA 77hj| — T 

(jjLSlI A jl~\ ,,-»ii~» ■>) jjJJ (JjLaJI A-jlk ~' ^1 — £ 

T.harzianum J«j JcUslI 
Sclerotinia sclerotiorum jhaJij 


JjJ JLa tJjAA>Liw»ll (jA jj- 1 £ ^ aj-iLL iza\ j_aI S.sclerotiorum jjl i_u .-.j 

(jl . AjJa^lIj A \ M ■ all jjiaUjalt jLaiJI CjLLj (ja t*l] \5>j jLiC- 

( C 

diLijlaill (ja Ajja^jJI ^Luia-VI £ia ^ JUi Aib ljjj 1 T.harzianum j!hal\ 
/J* Ca^..a Ijjj l-uJj Mycoparasitism JikJl ijAlk yi V] idiLull 

jkaJI (jAj (jlakill Jc-lid) Aij»A kl .i_ijLoll JjL». ^ S.sclerotiorum jLi]| AajIaa 
uJjS-jjjjSjaII JU»-iuib Ajjj]I AlalSlI AjjtiiJI <Za jaaII ClLijlaillj La jjJjSjjj 

llAltJ—tUi 

i(BAFC cult No:72) a£Lu T.harzianum jLill l) 11 ^ 

A-a-j^jall S.sclerotiorum ^Lull jLjJlj CjLjiaiJI AiiLlJI 



Cjllill i _^al \jm )1 


j^a. t _ f jjj_i£l'yij JL«_»_Lui1j a,.aJ_*aS i 4_jj_ill (jij dual culture 

^laill CjLijA J_ja alajL _jAJJ jLCoaIi ^jaill CjUjA [jli A^JJ-LaII AC-j^aH 

^jlaill lll)La] jjJjVI ^Uaajjlj IajjJjSjjj CjlioA Cjlil Ailli£ a.lLj Lai . ^ V ^3j 

< 

, jaUlU 3 A (JaljAll (ji JaaXLi Ljjla 4 (_^jaa11 


jjlj L-Liiuj (jLoJI) T.harzicinum jLill ajaL^II ^jjljall duli a-aLla!! Ajjill ^ 

^j ~- 3 diLc-^Li 3SLLUJ S.sclerotioruni ^L»aH c•.!-&j a xa l _U<a_ij^ <,~jj''> - 


. jJjl*jl Ajla jAal (Jjljid jl'lj (J^iiall ^ AE-LaJ frldaO-lj A g nA LaLxalj 


JjJj ^jiajA A aj ! a a ^3 jL^aII ^)lojdl ajAiLa ^)1 aV ^jS Jj «"'^ l A3 ^»UaJ dlliA 

j fl la) ^ 3 jl_all eLal! 1 *~ I **' jLaJi jijAJ JalxJ dul£ 1 * " ■»■ 4 (_)uallj jL_all ^3 Sclcvoi in id 
AjA_)J_j£jI ^jj-all ^3 dll A Aaj j_aj«j 4 JjjLjuJ X 0 i jS jl NaOCl aAUj 1 j alaj 

dljdi T.harzUuuim cl .in<11 jJaaJI 3 * lL 4 / djij-°. dm A 3i_>^L aAaj ^ * x © A^mli 
3 1-ta 'I j_3* X ^ * * A_i_uijj Jajla—i Pcdt A_i_jj ^3 £- 33 !j L_±jl L g ? a] 

* o 

A i,A<i*>llj Lai . La jj X* D-lxtl W c. CjUlVl ASI^a ^3 ^.Aaji S.ScIcH'Otioi'UHl 

4(jja]l djIjjL l.^.j-3 ^jjj ujll dljlSi 4 A_i_a.La.3^ lj>^all 4-Jjl 

C UI JajLLuu / ^JAJ^ 1 1* Xf jldaJI jJaill AjJjjjSlI 

iX Ajidj Ajjla Ajj^a. CuLi^l Ja^j 4jla.VI ^ ( _)JajAAll 

. diljclill j jdi. 3 ^ ^ ^ A*a li _ s iC-j 4Ajjlli ^ 1 ^-“ didj ^ui V JLaC. ^jlc. 3 ^-d L "' ''^ 

CjIjjUI Ja ijIa jjll 33jJ 4 aLCoaII jJaill AjAajjill JjAjII ‘ °_'*«' 3 ] 

A ],.,U; jU-aJl ^ 5. sclerotiorum 3^ »—U-uUaII Ajjill ^tixm (JlvS lAj_^Ja AjOj (JiS 

. L_UJJjlL X V X j 1 *t Auall (jujjl J 4 X A • j “l ^ 

^jna-k ll A3 ^wiJl Ami»i 3^ 4-AIuAaII 3^ Aj_a.la.jll dillj; .^ill ^3 Lai 

LT^J . T.harzicmum ^>lai]l Lj-Jc. UaL AlLaillj du_AI 3 ^ djljj .'^» Vn CjIjjLAI aIaLlaj 

j L.a 1L aJaL—xaII dlljjlj 3 I V] 4 4_)<a3All 1 a _gi 3 y )K a!1 ja i_all ^A_C- 3-* 

* < 

^ 4 AIIIA 3 LS 4 31 A.iall a! I C. ^j3 LaI . JjJ ~i4^11 3 ^ _J»*•» a 1 ljA_ui£jj <*i«‘i LajjA 
3 J 3 L 3 & Ajlc Jj hi all A3 4 (_P» 3 a 1 I dijAa. ^ X A i —1A 3 A £jljAJ JA a .a ) 43 __jiitA 
(JaL~\U . CjLiill jjAa A iLi a ^3 1 ^ « ‘ -*jj AJlajllj duall ^a JiAaaII ^>laitli ■ * 1 j' j ^ iala 


Otiill AjjjaII ujlLJl 


J > a ^ ^ rj-iLJI jA 4 <JJ. ^Ll 4^V1 ^jic- (Jilaili (jX I Ax 4 UjLLx$JI jjlx (_£jlaftl! 

* CJjjjiall &AA c iAj ^j] l 4. t^v\t a! 1 



jiatllj 1 .hcu'zioiuwi ^jjjlaAJI j 4 JI Jc.Liii \ T Jij£ 

. <xlA^ 4 Aj 4x jjJi ^ 5. sclerotiorum 

<c -^>LUj 5.r/fwf/yniw CjLL-ia Jj-L Lj-aIj jLill Li ja : a 

* 4ajL*j 

^LaII uUift (Jj^. oAAui AiliSj Cjlji c-ililll .(JiLiil SjaAVI lLJjaII ' b 

* bilAll 

S.sclerotiorum jhJii pL»>^1 ( jl£ U ^Uall jJaiJI j«JU 

( i 

JUia.1 ^jjjAS 4 fL^VI Jx ijiL’h jl ^AxJJ ^lll CjLjO Aj.1X iLILa 

* 

Trichoderma cAjjJaill jl 1^V\ <j-i Merriman j£a aSJ. 4^*. 4 -*jIL» <_Uljc. l$jj£ 



ujLill i jia\ <ajUaII 


j»U*a.VI jmCu^ ^>a.i ajjj CjLjkij Fusarium sp. j Penicillium sp iSp. 

iiiLj]-»aH jl 1 Budge j Whipps jx j_Si j-ilj . S.sclerotiorum jkil] 

^L^Vl ^Jaaj jl ^jlA </> Sporidesmium sclerotivorum j Gliocladium virens 

* < 

.AjjjaJI i-ajlLiil ^ l^JLutlwl Ajlix) ^jlc. 5Jjl Sclerotinia sp ^Uill 
- L» ■»■'> Bradysia coprophil CjL_sjj ji HAV a_Lj Anas j Reeleder j£j aaI 

c * 

^L*a.V! cUj (jlc. jjjj ^lllljj * AjiijJl frUjl Aj^ajx-JI Cjl^jiaiJl jx AJJ..V-Ji ^Lx^VI 

. L"i[jjl»all ^lc. aUU'J l 4 jjkiH CjlijliJlj <jL*xj>U L^J-iLLi j^x Ajjjj A_i_a. 

* e 

4.Q ) L j | CjjjIj jli tiliji 5iUaV4 

C t < 

(j] . <jj.» -b o^pLixSI aj j aJI »l ^ VI aJL» jji <ix j_i£l ajjLjSL T.viride 

t t 

{J^Sj jl ^jSiAJ IjA 4 LllLliVl L5 1 d Ajj> ^UcjlVI Oj.lI-4 <_^aikj 43 ^jU Aj^jLJI CjIjI^VI 

4 frl i'^j ^jlj q 1 i j!^ ^ULj . o^3 chitinase _ll ^ ^->j Jal -uu 1 u 

t c 

^>1 m.> VI t-liu oix (_ji»a_k t_5»3>J j) jf£xj (Ji-sJI Aj^i allA jx i—llx-j x % x 

, AjjUt ^ Aaa. Ajja^JI 

1_JJ 1 ^ Cxxlaai ' t-nA T.hciMQtlWl jJaill ^jx jjij) r. jl i_ijLxJI xlax ■» ^3 Xa.j 

(jjjJjjxxlIj TMMS- 21 j TMCS - J Ua iS. sclerotiorum jkiU aj»-J 1 ^L^Vl ^ 

A-~i nul l Aj^ A. .-yll jtl iM „a i Aj^jAxjI A Ixt 'll duL£ . jLt-milj Aj_jLxll Aj_giil jl ^dall j^ye 

i}jj ij£3l AjjLLJlj < ‘. '/'j ' 1 "; (7. V j ji a .>< a % 

. j»LI ojjic. jj-j jluaxil <j^ Ci>LxIa41 ^iu, dUi£ . / i Y 

« t 

Aj j »>il ^LLa.^1 l^Lwi ^1 jlj^VI ^->1 ijli B.coprophila Cilijj jjil Ai-aJL 1*1 
j jli JLkJLlI jjx JjVI jjiJI ^ . T.hamatum jkijl Lfu ^1 lilt jjc- uiiiaJ 

jJ lc- A3_jJl ^Jiuj tilij (AJ^jjJIj AjiiuJl aJ^uiIjj xiaA3j -■■■ ail ;jx aAtjla 

UiaS jjla A_iJUill cUjI . CSi^JLuLX aI£ l_$jy -all f a-.a>U ^JxQJ >j "' ((jl&jl A ii.m f-AjLlia 

(JLaJ (jjJ UjLk jjjj ^ ^x <>i ^jI J)1 $ ajl J jLa _>»J t^gJA-aJI >11 ajxii (jx 

•J^ 

*■ 

^uLail (jKlI jukaall ^ Ixuj ^bjxuil «j«i]l T.hamatum jLH\ jli JjlixILj 
* 

^ial_)X.I AjI jij j jjj <xLc> ajlmi j j ■» Ljlj 3j iaftll p . (Jilill jx (_g 



_ _ CjLiiil ^ V OjlLJI 

f e 

J (jj . 1 * a ~> all ^frlaxjl Jl_klj jiaillj yA nj^all ajji ail 4 4jl.ll]l ,^J jlj^a^U 

f * I ( 

jli JU. aj! (jitj . Ajiij LijL ^jlc. jj iiL 4jl <1 (joJ -Ll jJjj 7. hamatum jkiil 

. <u,iij LojjJjSjjj iJajj jj jjill (jillLJl tajj ^jJjVI ALkjall 5ij_JI ajA*j 

« t 

. IajI l^J f-ljc. LajJ.ijSu__)] tjAH-l. jJ V (jl -lii 

JajLs Cua J LojjJjSLjj ,ji»AlL aL»LlJIj <*jjua!t 4_ijl]l (ja ^Jj^jjiall aJI ^Laj.'yi 
Aj-mi lj.1 L -\ j I ,*"' , J 1 -\. jl-1 m jj*a l ) • * j 0* <j| £y±li ^dlLuuLull (jjil TMCS- 3^\ 

jL£ ^o-xJLulaII Ajjiall A_Laall jli LaI^I yyL 4j_>aJI ^ Lai . T.haiMltUin jlaill 

^kJI jLmg^V Lj^iLI Aj^dll jjla B.coprophila olijj AaLJ Lai l Yo jc, x*ji)} 

, LyjLa .iljjj 

t e 

Phytophthora cinnamomi, jL^a jLL aJ T. viride jLill jl ia .y 


P. fragariae, P, nicotianae i P.cactorum 



vllLull ijjXki'l 


Gliocladium : II 
Gliocladium roseum jJaiJt 


t 

■ill . Cl Lull f^aljxl (\ji jjjJ 44jLLq i jS j j tK jjj IgJ i ajlCaJl 4iiJ Jt 4 '->.1 1 ClljjISll 

» * * 
4} imi* ^el^xlj Gray mold (jjjLajJl [jiJl (jJa^j^a 44jLiJ <_ijl^i CjjjaI 

<aJLJI Cjljt^CaaJlj Botrytis cinerea Cli^Jl q^jaa II <jc. 

t t 

iuia .jJjjSLjJl jl .V-i'lll o^aUo [jl . (Jj— aLa-aj 4ijjll Cjtilljj CjbliJI jLa-iil (juljX. 

Cl3_>]l 4_JLC- otl_i£ Cjljj 4_«J^LJI 4jj-i_aJI A^ajLLJI jjji ^aI qa B.rinprpfl jl-1 ill 

* t 

dljj (JajCLuJ jl 4_4jLsJI 4isjj_j_a Q^S] jjl jjSLajj i^LaJI 

J LuIam I (jic- jLa.lC.yi ^Jc- (ji J-C-Lu ( 4 \\ j tU i_ijjU|j t_yajj>i\ 6jJi l_Uaa. 

4-ajlLa B.cinerea jlaiJI ^ CjV!!>Lui jli J1U . 4 _ijL»_i£ 1I ijjUiU oh < ^11 
4jlt -all (Jj4e»laJ! JJJi^ Jita. (ji JjUj <JjUI 4_ojlLJ 4 aJ^L* 4jjl»iJI CjljJuiall 
4Jj j -dl 4 _ajUJI jli dlj£ . (_jja^j»JI jjjUl Jl3 jya fl" J ^^ j-x_s J a^)t l«n a JJ e. 

A t 

«.lj^ jj-a JLajJu UJaj 4 4 jLs1jJuo jUail 4jl £jj 4_Ljjla£ jjjj 4 a 1 a ~i 11 4.1 Jl Cils *KHj 

« 

J!jpJ 1 ^ ^fl}■) (^jJI ^Ul ^fl Jlxll ^)jV 1 jljuluV AjjLajSl' JUxluil 

A • 

. 4iJI jlj^J ^1 AjLuaVlj (jljjaJI jl yLaiVI 4 -t .<-1 ^^lc- JJjJj 


CjIjJUI jjjll«j jUi 4jL (jj±i ji i Gliocladium roseum Jl jLill <j] 

t 

^ui -yi ^Sh^J La-o 4a^>AlJo JaIjX. ^Ic-Lij Jiic. ci)l£F£(l 

t 

jiaLllj JJ aJLL-o L_aJ_3j . A^ajLLalLj Q* ClLllii <jl_3j 

i„Jjal*£ (Jj ^ ^3 j il-ill ^Urilll ^3 L^J ^_^5 j ^jjll ^)lj jVI J G.VOSCW) 1 

. 4jj±^ <-qjILq 


4 j^ yi CiLjiaiil ^ jAj iNectria ochroleuca t-ijlj^JI ^Vl. G.roseum jkill 
^Ij-A ^uj (jjllj <4 jjL*JI j-i-c. hyphomycete Jl 3>4 j_a.ljj Hypocreales aU^Jl 


- - Ciiiii) ' ja V 

jkLa (JjVt £-ji]l .AjJjjjSll JJjaII jj* (jjjiftL* jj&jj (jltv "Uis* Llllj < AjJjjjS 

Jii) Verticillately ,jic. t (J*-ai) Penicillately J£i ^Jc. 

* 

j_*J Cj|j jl AjJliij JJ A ,'ty J U t J»lc. J£iLl jIaVI 4Au jjlc. ^>LiJI diljaKj.ua jjSj • ( ' i j»3j 

tGliocladium virens J^Lc. jc. i tit -v ■« j ±±«< . 

( 3 * f-jjll jc. Lajl L_ih_kjj i Trichodenna virens jVl u * 

* 

jJLtiJl jl ^ “\A' i_Lui Domsch et al ^UJI ^-j_ill oilj . Gliocladium penicillioides 
j* AjL 4_JI jLiu jL rjjilj Clotiostackys L >-LaJI (ji J-uXj G.roseum 

. t W\ 

AijjjJlj aj^UJI jjj. Vr.lnll (wijjlall ^ jili G.roseum j*il\ 

(jJallJlj <! n»,»llJ AjjIa^IIj 4jjljj*«VI jiatull ^ ^U3 t^yUlLlI jll jC. 

e 

«CtjjjJI (J-bbJI ^ JUi.lj-JJ 4 jL J • fJLdl (jj uall jJaliJIj A j li-tftU 

* 

•bjuJI sLyJlj £jjjdl ( _jjjaljlj t<jjL*ll jjjLui-Jlj A \ \ til ^')l CjLlLaJlj A j \ h 
G.roseum j^il\ jj£j .ajjISII 4_ijJi]l_j aJjU_lJI <illj t aJaLJI (j^Ij % 

jj_kl f-ljjlj 4 Globodera sp iHeterodera sp. bjjLalll ^ CailjU (Jlc. 

— t 

:4jjVI CjUjJaiU AjjjkaJI ^Lu^VI <4jji3l ^ bjjLtnil j* 



CaUil Ojlijl 



/ - Sclerotinia sclerotionim 

2 - Phymatotrichum omnivorum 

3 - R solani 

4 - Botrytis spp. 

5 - Verticil Hum spp. 


B 


. Gliocladium rose urn >111 : (U) jLi 

. (jlcrVl i A 

. PDA <lu jJaiJI j-*j: B 


» * * 
jU >ill liA I—)l j'ljl Ml Jjijt . AjjLaJI *I_^vVI Jjlc-J ^ Cjbjiaaj 

^ jajS jjlc. mycoparasite Jiku jl»i£ oj^i ^^Ic. G.roseum jiaili 

. ClUjIaill 

*Mjji jjSj G.roseum jL ill ^ ^LoaVL SjjJu* ijXvU Vl££l dliA jli lilliS 

« 

(Jjja ClLiill £"jj=u- ^jlc- jlaiJI . UjULiill jL»JiII t (jljj VI i (jl 1J .Jl 1 Jj A all 

# 

{jl jjJJ jjjliijl .Abies alba cjLij ^ IjAjjSjjJI nluj iljljiil ^ ^j^ll (Jl 




OUiii i_ya}\_J j »V AjjXxll Oijljuti^ 

^jAJ^J ii.j-vUwIl jjau ^jS (jillj 4jxail jjVsJlj ^ j a v ati £ja .U affj&i i A a Ij "" ^I~»oH 

* X 

4 A_LujliaIl ^iC. L_»jjla]l i^Jjia qC. 4-ijJt-Vl diA 1 - al ^ill dlljLjjjl (OtiLuIl ^1 jjl /_po 

* * 

. l _ya\ lj-4^1 JiS (JA 4-a--v lj.aH jl Ljjlc. (jajlixll CjIajaa Jlan~l.1 Jin 

* < 

Qjj Lj i<iU CjU jl <n>.~i t«l ^lc. jjli G.roscuni ^jl t-jjjji-all /^a 

* t 

. jijjAilj ^jj_)J^ t (jLsj-uJit jjXaJ! (Jiiua 14 ajIihj e-lj^VI aA4 J j H.~ i^ya\^C-\ jrUjJ 

« t 

jlaill jiJJ CiVLaJ! ali ^ . (jjixJI OjJj <1jljill (jbjLj J ■» ^V' aXuJ-iII jjXa. 

Q^L 1 (Ji Vi Jx. 4 Lj-k^l Jji ^ i ^jJaj-all 4 _ 'y-< * jjo lJilaia£ (JjljJi f>A» uha £•__^<a 

jLail Cisjaa (jLS G.roseum jhsl\ jjl jjJl jj-wj jjjLLiJI ^lliA - Cjl $ ^ 4j_aljj 

t- 

ai& jl V] i^oifll Jj-iJlj Exacum affine 4jj_ji«all Cslj.iL 4 ( jai a UsJl CjLjJs s^LicJi 

jJoil] ^C#]! ^Vl 4jix- (jlisJ (jill jJalll • (j* (JA *•*£>« JJjlijll 

t J\ jUa-Vi (ja jji£ (jij Uilc. Aa.jj N.ochroleuca aj£j Jjja. (_jill G.sroseum 

* ► t t + i 

CsLliill 4ja vl\l 4 v ...’'VL 1 _jLifcVl i _ J ic. .laJjis ji_iA.l 4 UjA%, 4 jja!I jl % .»yi 

. CsLjliallj 

4 a jLli' ^ G.roseum jJaiJI jlcp*i 

ilu ^ 4 A ah 4^>H jj^V I t4j_^aJI 4_AjLLail ^ ( _ s aJ1 (jllSll jl U ^1 4- a1 a C. (jt 

< * t 

JjAj ~j ai y| ^jU~ ,.,' t 4 _ujjSj.a1I CjVj-hJI 41 A J L A jlix-l j»Lol 

<_^V ae-LiSIl Aj iaJ jl 4 - j j° ill CIujIj jl JJ_>u 4jj« i rali ^j-a (jjSjj 4 4 jj, J . a] I <ajLLa11 

4_)jj£j_aU ^jA-Lllall j ■ ••» vU ^■lj_xi aAA ^jl C lj— v 4 4 Jj. la1 I 4^4jLLJI (ji Ljja 

(ji lii J&^) ^^jVI (ji I-JjJSaaII JUxlaiil 4 jljKaI 4 l l ^a j j j 

. (uibSJI J> JjVl 4>JI 

Ij^ji xi t jjl^LJI jli iB.cinerea jkill ajL.. I r».aj' 4ijiA]l ciaLulSll jLu-i.1 4JU. ^ 

H i i a (j ,2.' Ij_& jjl C-U-ai 4 ^jLull (JjLxJI £-a t— aIJ l .ai^'ill; (JjLiJl (jJalall 

Liiij ftlijj 4 ^Ukj jji 4ij Ja aXsl ilUJj a. V8 a 4jj;l^ 4 -ajIaa jjJx- <J j i r-i- t ll 
Cjlj^jilSl) jLiiiVl (3^^* 3 A ■’■'*' '* *>■ ^ J ■' .‘«a> A^ JjLjlI! CjuLlJ jAAiaCJ 


rn 



jUjV 'j (JIaajJI (j-»j A J aJIj A ~i j <al I jljjVI (j* <JJjji 3 ^jill a L^jjj^illj j ‘1 -» S.1I 4 Aj-iji->*Jl 
i J a ^u jl.ji A.yi ^jjJa (jli tilliSj adiliVI CjI ' j' ■» qa AjlLaJI ;JjL*JI CjIjLu (ja ijLsJiJIj 
1 ^ J 4 jTi v« a! ) CjlijlSlIj Abj».V- iIl Olajl^ll aAjJuCill A^j AjLd^]1 oLljl^Il 

Ajj.la.J>JI Ll^yoll CjbUj Jjlc. jliliVI CiaJ AjiSlj]! CjlijlSll JaxLuiJ . Alaj-cdl _)1£- A.iuj,».JI 
Ajjill jjA ijjLJl (jiatallj (jijii L - 4 '^ tljjlij^Lall ^ 4_i jt-jA\ ^jAiil jiiij 

(J**j i LajjJu CjuLu (jli lilliSj aAlvLuJI Jjx^ bjL&I Jaj Aj^lajJI JL& j-a. 

<Laa^ll CilijlSJI Jla_<a J^rti JllJLj i Ajxnlall AjuSAll CjlulSl] (Jc-lLi ajLaSj jblkl ajLa£ 

11jaj£ a 4_u>ii (jS_iu Jli-Jl (jla tjJjl^jiJI y>i» iS a im'Ilj .jljikVI CjI jl-ii ,%l (_yi ^\\ a'lD 
ejltj Ijj-klj tcjljLull Jl B.cinerea j^i\\ j>« Aj.ijjJ jjja. kiLoal jjjjla j>c. lilljj 

4 Uj'iC- Cij-JI j^ysJAj ill jplkjl I fuiH ^ill TtiuuJl cjjJ £ja -iai3 AijS^]! Cjlijl^Jl l_clJCKl 

* f * 

4 Ijjjaj A nail j A_iaJI 4 -v ^ VI Ijl^a Aij_C- |jj ^3 (jlS G.VOSCWIl >iJI J VI 

. all (Jjl^«Jl 

•i^cj ojjli-<JI Aju3jjl (JljljjlSlI Clli* (jaj £ja jluiwVI J A,j-la»ll 4jjlc.Ja.VI (J-ulaJ .laj 

* 

B.cinerea Jaill A_sJL»i jj G.roseum >LiJI jl ^jj-u .B.cinerea JLil\ 

CjL ili3 (ja ^-ilj Bkick spruce ilgJu AjjUill (Jjl^nJl ^ (jlc. 

L '} 'U J > L I '~'j •> ' ''I aL«Lui A i a I 7 -j" - j ~‘ll A-aLilall i-* 1 1jj. SJIj kjj^llj jLajVI 

^yi Ajla ^Lc. JLijj . Jiliilj jU-aJI (jJaUUI < Exacum affine ^jajj-^ t Uluuj^ 
CjliuJIj di^aU-JI jaiLi AiJLx 3 jiSI jl L^jLula (jli G.roseuni ^asl\ cjla CjVLiJI 

c t 

^LjVI oiA ^jk (jJLjJUj ijLaJillj jIajVI < ^jl-aj..nll 4Aj^AjJI oUUill ‘j'jjVI us* A-Jjiafijl 

II B.cinerea a_«jI La ^ CjLaj G.roseum jkiJI jLi 

. A±3»la.J>]l 

B.cinerea jiaiU 4a$Uil 

* 

i B.cinerea jl»ill aJIc. oji ^ jUc^ G.roseum jkil* jJjl jl£ 
jl ^rtjJI jjil£JI CjVjx. (jl j)^ -CjLmjLoill JSljl ^ Aijljill (jlc. Cijj_a.l CjLulj.lll 


riv 





«3J‘ CjljluikVI ^ dlljj 4jj£l jl l ^ A Ajnljj JjSjul! (_)JajAAll jljAiuiL iaiij 

* . * * 
lilA jl Jl i.j < ,'i ^j . AjJaiVIj dl^iiSlj lIiLjlJLj aIaqj oil dl. ~ Jl jljjVt .jic- Cjjj^I 

i % 

(_$j-i.l <Lj3J1 Ajl*. CjIjjLS jA (JiisLSl Aij^jiaJ AjjI^ a'i .ulj Cjljiu ajjJ 4 jLlaa 1I jjl£]|| 

j Myrothecium verrucaria tAlternaria alternate! tTrichoderma viride <Jiu 
jUiiVI jji JakIuq <a-uuVI j_>£j . jlljSi ^Liil JofJlj Pen icillium spp. 

AiL^aVLl if-Lo iJls j AjJujjS AajJ y*. ^ * Ajaaij jL*jax!l (J^aH (jjJI jjlSJlj 4jo ■». - ajLc. 

a Jl jl* »H AjC-Lw X i Juu ALX-uijVI 0 A 4 J L-jl <ViJ ikllbjlatl] 4j->U„. aj.^ jraA sjLal 
«j °j PC/4 jjic (jJa-aTi iilij Xju pj (J^» fhi-pjS A^ajjj-a. ^ l * jj£jJb B.cinerea 

. (j^aJAall (jjl£ll (_y3 jaull ejAiA 
« * 

1$J3 ^Jjj-» (JlLail jA £^*3 LS^ *—ul£ 4 Ajjjia Ja«s 1 jlj Ajl jjic-j 

4_ajJj_i. "M * A.} i»u "-Jl \ 1 *■ Jl CjLjjJaill {J* X 1 mJ Cjjl£ . lajJai. ^^lc. AjjljjJI CjLLij 

* < 

jjjLJI ijUjVI Ajlijl Ljx.jiuil ijliiS /null jl »(Jjo /ajajj^S 

(J_' a * r -p ..i i_ijLij]l jj lIuLS . a] jjjiil [j3 B.cinerea (_>«bjuAll j Lit 1 1 aIjiLjj jl aMI 

c-Lkj ^ .-J jl jSLaj (_$Ai]l {jl Aij (_ji a 1.a..ia..a 4(_gAjJI (Jjjjj (J^l (Jj^ 

. Ajj^aJI AajILsII (JaIc. AalUij 

e * * 

G.roseum _>iaiJI jjl Ji-a-jj 4 Red cot Aljljill 4 -ii^a LS ic- Cil 

i VT '/. £ A j / ST* ^yjl l vn jL^illj AjJ_*iiVl {_yS {jJa^j-Aall l-»j "lj 

. 1 _LUJjJll 

f < f * 

^jJLa. jl (_$_>i.l A_«jljLo (_Ulc. (_jl {ja 4 I ^jlr. (J.«i aJLall ^ullull yo (Jj^al 4 A >J V'H 

A_iuj A_JUi lj LJ^aji jjl£ G.roseum jUJl jli dliiS .(jbjS (jjlaill JjaaSI (J U»J .. i 1 iic. 
,^3 JLaJl jA La S . Aljljj 4-j'liuai A_uL»J jLLj ^ (_pa>-«-Jl _)3aill Jua {jLl j^l l A jl l » 3 
^ IjjaIa ^Ic. Jlij jjSj 4 B.cinerea jaa! 1 jksJ! jli ajjUj] 1 olc.1jjll 

jl»i]l ji l_lujLiaS 1 j_5ji»sJI a j-iaI L aIaU-a CjLLijll CuLS jl Lajls 4jL_iil jjA l Y* — y 0 
jjV 4 {j_jil i -Ji j a il l A i;ui AjJLxil (Jj 8 1 all _j.u,alLil 1 {j] • G .rOSeum jLloaII 

(jj£j (jl (j^AJ ^jllalLj ilaia ^Ll AjllclJ A*i 'it’iA jjiij aJJ~iall L-ilL-aV! ^ jIajVI 

\ ^ iA 4" Ui ^JLilLj ^ A K cCiLo^C' A3 L^ji j\ 1 4dC*j.un % )}\ dj^Lalx^ll dlJ^A A3 



Cjlfill jlLJl 


* # » 

djuXui (jj£j -ii CjIjI \ \ kV 1 (jla i^gj-kVI L-itix-a^ ^ 1*1 i / Aj^j 

jldl Jji (jjl£]l I.I3J ^» 5 j_»J CjJla.j (_)<3j«jJl a'L LxC-liua a~i'« •«■ LaAjC. t^Uall kill] (ji 

t 

AjjJojj AjjUil Aijill ijlj^. Aj.jJ (J® fljl oJjC- Ajij kij CjJja Jij it X** A lull <C. 


•LajlLdl <Jlai (jj<u%~i1 o Jua. aLamj Cj vLalakl j_gj) IVi j Cjjijii Auu^^H j ail j <'• ' . A_Jlc- 

. (JlaJl ^yi AjjxjJl 

A^ajLLa ^yAa»J ((J* A-ajJ^ ^ ) ^7 rosfium jUaH AjC-^XuiVI ClVLwiuiVI 

all-i» < 4 j >l.>j Cij_u ^jljjail (_yic. B.cinerea «-»!! jUe U i^_j_a. 

O — i jl CjSj jLdl jjj Aiill (jiaiijl . Ajjk^jJI JUii ^Ixall AjLa, ^ till Jl; 

SjjlUli j jl.Va.Ji jJaaJU aLiIjuJI AijljiJl jji uaiijilU l iAj VV A-uuii ^»aJl (jx ^Ll 
(^jLa jLa_jJlj jl&jSU A-iLVoVL . tj-C-j-X.mi (_fj]oiJI iAXall (Jl 111 tall t VI j 11 


^j-xa^a!! ^yk. B.cinerea jLi}\ .iiVa Jaj_ala <J£Aj AjJUi Axuii i G.roseum 
jji (jjl£]l u® ^U13 ^ -m n__J1 jl un .a l l jA i >11 (jj uxx t Aijlj_i!l 

* c 

Cjl jUr . Cuj^.1 uxx (Jajka. AJLui (_yi lLuj_x, 1 ,_yj]l t-JjLajjl fji a»J ^ . Ajjljill Ljlc-ljj 
^>kaMj (j» aJ (_gj <Vi "all -a ■wall (jLS AjIjUj K-JLlA-aJl j-aljl ‘ (_jJ ^1-3jll 

jiaill ^llL £Jjlwl 0 — X (jljll (jlj ((Ja Aj» jj j ^, ' ) * ^yJI ° X • ^ 

jl ^(Ja / A-ajJj^ ^ | (_J_^kVl AjjojJI A-«jlLall CjljjJaS jl G.rOSeulll jl.V-i.ait 

jJaill XJo A_ulxLLuii Aj]L»J jj JlXjJI lix4 jjl .^'j ^ ((JjUj]Ijjjij 1£ ^ j ;«ll (Jl <m ,1 ..ib 


i 4 

■LA) G.roseum jLvxJl^jkill oVLJl ^ .AJjl^ill Jljjl ^yi B.cinerea 
Ajl»i lj UjIj (jlAj t X • * — 1 ijljjVl ^yic. B .cinerea jkiJI (ji ^bjl 

jj 'i<11 (_j^)Jaa]l ajjJIj G.roseum jt .v>olt^Jaalt (j-# (jl.(JLj^]ljjjjlS31 a_JLhj A_xii 

■ ■ • .~i i ( f 1 * -'il ‘ ~lilaA j jiil (jljj'Vl i-a * t 1 (_}Va J a nl 1 (jjlSll Ai "i" 

. A 'j\j.T.U jjk 


Raspberry 

t ( a 

(jc- LajjjLj (_yi juJj jl (_jjLuu 4 ^»Lc. (JSJiij i G.roseum jiaill AiVj-c. (jl j_al 

jlaill JL-Va UjLli.1 Jdc. ( (jLuSJl !_jjJaill JU-X>llj (_^jA.VI ojLVmII AjLli^il A_XaJl Cjliil£il 

U«L*_« t ojLc. tjjj_iill kj-A -'ll L-jl]aii Jj -a 11 (ji (jjkJl CiLu (_ylt B.cinerea 


1 Clliiii <_)Jai_j^V 4j^aJl <aj11a1I 

CjIjjaj]! ^>L§j jl jjk- ja15 (_>ia ^a*ll ^LiJI ji L_u«d >iUjj oL^Ji ^IfUL jLillj jUjVi 

< 

Aic. .ajAjJI A w il <J!)La. jljj^VI ijl^Ja (jC. < t^ilj ^1 AiLAaVL 

r ^ ' x o Ja*aj fjia jaA\ jlailla (Liao ^ali iS jl\ (jlkll i-jli^i ^ Aj>kj]l Aisliall 4l«U<» 

* 

T, Vi- lG.IOSCWW. jl |Jj j ~ (_],* I 

OjLS .pLi /ajo_u>S i^ajjM • jjjSjij Trichotheciun roseum <ride 

t 

AjjJsJ O" 3 -^ 4^-u-a- jUUI jl jU ji\ l$ii ^aaj a ja J£ Aiu (_>o>«Il oOi jAii 

AaAaJlj ej l/ joa l l CilillSlI jl (jic. £ilii!l diiA. ^Ll bjalC. SaJ j* XX — X* ^jlc. AjILc. 

a \ w j j a jIajJIj jlAjVI (_yS B.cinerea ^J^o_)Ad\ ^laill la ilS ^jLiiLS 

(_yi <_L*aj (jjll jLaill ^jic. Cu_>>.l (jill c_ijlaoll (jj Lai. L_ujjill) ’/. X ^ — tv j 7. W —ov 

LaAiC- 7.°i~ XV jjJIjJlJ BJ^alll (jic. Jaiij G.rOSeiWl A lAaall jJall! l 4 i^.J 1 

< 

LaAifc (jAaj-uJ (jl£ LaAiC. /. X ) — £ A jjJI> a-lj jlAj'VI AAAliC ^jic. eA^.lj oj-a |_La.».uj.j 

e t 

Jjjl-jj A i u’lUj Lai 4 jLalll i- ASc. A_uli ej^aj ^-lAjAll AjIaj Ale- Aj__)AjJI AAibal l (jjJu 
oj-J-3 aJLU ji j_i_alj L-ijjla CiaZl L«l ./. i ‘ — XTjZXO — (jlSi (jLljSllI 

A-ajllua (jl* |j4J ja (ja jiSI ALaLuJI jljSil alilljA (jjSj tjLajVlj 

t t 

jlati l bAI >Vi« bj 2 LAojI aJ . G.rOSeiiVH ^laiJI (jl Aa^j ciliA^ . ^ jLa^l (jAC- O^ 3 -^ 

.{^o ^ Cjlu-aillj jljjVI ^ B.cinerea 

Jl j ■ i - r 

* 

(jjll iAjLaAAaLa l l dj lL a ll (jjJ £ja (jSj G.rOSeWll ^iaiJI (Jjl ^J-a 
* * * ( 

JjA aJ ^la all IaA (jl ljLjj] ^jial Aj| Vj t OntilflO AjJaLa ( jJ Conifer jla»uil ^j<a 

jji AAc. Jij V Black spruce *Iaj-w1! a-i^.jJI ^Ijx- ^ B.cinerea jLill A-Aa jLm 

jLill Jails G.roseum (ja CiVjuJI (jls 4 AijjjII 4_ij^ L r 1 jW^ 1 ls* . AJjljill 

villiA (jL£ .^Jjli-all (j-a A_u_j^Lija a!J)X. ^ fX qa (JAclSI a^ljll (jLSj iCataj jj^UI 

^ a_s Trichothecium spp qa aA_a.lj Alj_tj T.viride qa Jaii iA-alj Aljx. 

j_j 3 Lai . J)j *> 1 all jloil] Ajj j -all AjajLLall ^^3 G.rOSeiWl a«.HS jjil 

* 

4(_pj^jjiJI yu 4_Aij ^a ^Iaj A-3 Alaliuall 7^ai_>J jli 4A_L»LaJ)]l Lj-uiall CiLiiljA 

— - — - ro« 





jiaall i _yi jj^LaiLxja £_jjl i"ll-a »g ...I . ojL& (jjjlll frLjj Jtf gin c.1.1jjI ±£.j~a liij 

l$K i^uLuil £ — X oljJia ji-i-o (J£l Ajjjjjii \ * jt V j^jij G.roseinn 

^jic. ,_5jL#j]i j)A*il (_ya_ya (_pal j )C-l OiiaJJj t (j^a^jxall ^)]asll |»Jjl ja]I ^liil C>k n 

s- t 

L^JLajLLjI Ajc, Chlorothalonil ojLj aHx*II Aj.i^j Lu LlLi j-jSI j\ A^jLLa asj^Lj 

^a-ia ^ j G.VOSCUU1 JLajiiL (jl AixLa.j]l lj_^<a]l Ai^vUI i— ijLxjII .Xxj 

y «Li l oo — £ £ A_iuu LijlLalL l A ) — "\V JiSj LL^ayi CjjJ-x 

jLxall J >->aVl /ya ajLxl_j V ^ aLoIilx clj^.1 Aic. LI .Chlorothalonil ojsL JL*iuil Me. 
(jjaj^all rjjlill iaiiij Ljjl J-Xj i j^Lil CiiSj ^\a jklXnj^ LajJJ^. ^ ) ' j±£j±! 

j-fL X — I u^" i —Jj-» Chlorothalonil ©jL (JL-xiL ^jLj oc-U^j 

iJ^Aj aj.Aiuia ulul£ G.roseum aj^jj^II LjljLlI aj1c.Is (jl j y* tlajjl 

. jj£ 1 jl ^_j±L 1 X — A oJuJ (_jjliiL.il) (_jalc- jyh. 

La *y>x * .V 0 ij G. rOSeillU jLalLj c_bj_uJI A s .., j ill (jail^jL- AlaL-^a JiC. 

(jjLSJlj CjUJ a bll j ixl i A_C-Lui X £ oXal Ajllc. La) Ljjaj ‘" 1 aj IfrSat j (_L J AjJLJJj^ 

* 0 

Ljiajll Claj ibJUC-l ^ i(_L (J£l AjLpj£ ^ * X 0 joS^ji) B. cinerea c ^y^A\ 

o 

Growth oLiVl a^Ij-a cAij tillj Aju ^ X) — \ ax.L; T £ saJ 

gja 1 a. 1 j "i "v oc-Li^ ^-3 jjla1 ^IjI £ — X (JS Ciua^j chamber 

jli ^ G n ) A—a.j »(JjJLftJill A-jIa-C- Ja_x-aj 

'V .v(£*,o Jl X^r) LjjVI 

jL_a j_xuJI (jjl£Jl_j l!iLj_c. ^jill CjLjLuJI Ajj-jj Lijj (JSL1 Aja-Lj-S A_ajjj_x 
jli l (^ja^xall (jjl£]|_j 1 ^ la ->. (_Jj_a aLlxall (jjlillj dlLjX- (_ s all LjlSLiill l.aj.j. i ^Jjj Vis’ll j 
* .v ("1^*1 - • jajjlj-xll ^lilj / A - ^ aLaaJl (jjl^ll ^til aiija_x 
jLlxall j)jLS]Lj aLIxJI Cjl_jjLJl ^2 Lj-Lv. 1 A (J^a^xall jjlSJI (jlj Aj^jjj A3 _Jj JSi AjJjJj£ 

.(n jsl) cUij 

c t 

ajljLill ~ ; ■■ “ ^3 Ajjix* a"' \-vj jLlxall j)l Lajl '. ; 

l _ 5 LijJjK'l (JaIajJI (_J yljjLA (jl-tj ix~ ^_iaj AjLs iillaSj ((jja^xJI jk all; Ajjia^allj aLLuxII 


ro> 



CjLjS (jaal<Aj\Lail 


tllLi_a.il alA ^]c- j-uL aJ Jijj jSij t^jlaj_*j»li jJoaJL; Ajl_a_JI 

. flja.^a (_jlajiajJI jJlSJI jjSj V LaAic. 

« % 

Aic. aA-ia. £jLy ^ ln»J G.rOSeUHl ^oil\ jl L_ajl 'TJJ" JU ~'(JtljX i_y^ L»l 

B.cinerea (^laja-JI _)iaill Jail' L^jla j* j ajAujS >% \ * jaSjjj aJL*»j_I 

Aa jjja. ^ \ * (_)laj-»_all jllSlL A jj « -v Jl J t a Aa. 1J Aj_ j-»X till j (jtljx ^ X AA 

till j (jal__jJill ^ (_£ lL«jll jiall A %IU a GjS Liu! lllax!! jllSlI jlS . (_U (JSl AjAi 
tiiUj^eJl B.cinerea ja j iViH ^UUI ijjtj ^ Aj-»lill <iil_p_ Aj^Uj jil “* j* r - 

.Aaalajll L^JI ^jli. JjUlJij Aja.L.jJI 

<L>t^Jjl L^aJI &jj tliUUJ^ jUa> 

c 

JL* AxjjiJI JJl^jj ^ B.cinerea jka'l j_lo G. roseum _Jo_ill ^j_iil *bVI jl 

c « « 

jjSj jl Llajl jSju til jVtJI jjLill li& (jl ^JtC- ll-*.lc. VI ojSa >XJ1 j tjjj Wallj aJ ijlj_i!l 
jjSu jjillJ k4 j-vl-V jll Lj.ofl Aj-*li]l villa liii ja j_u£ Jc. <_jaIjja-Jl jjISJI Ala VL*j 
AjlsIj-JI alLiaall AjJjjSj.il tlV jjdl (jl laj AjjLLa A_ljA . jJaiMj AjlajaiU ALli 
tllLLjll jjl jUjVlj ■'—ill t j - Jl j^» ^ j ale- J.fi-kj jjlllj <A_a.La.jjl Lij.j-ill tllLLij] 
Jjjjaail jl Ail . Aj-uuUI Ajjlll (ja jLtiaj A jl m« AL»1 *j»j LjJlLj *J ^jll IjjlSjjSil tliij 
■A-j_a.l_a.jjl L j_MaJl ilLLlj jp» (x jj j -'■ «-■ i_al ^ja jlj - ■■'! ; G.rOSeum 

. Ljjj tilljc, ^ylll (JjIjuJI (^lc. tlujiJ i AjjAaJI AajlLdl tllljLaa.1 Aa la'l.-all 

» 

(J X ^ * jjJI / ^ i llj B.cinerea jlaill jaj Lj-I G.roseum jkill jl i_a._, 
ja jLJI tij_al tliljliii.1 jjjj t^jjljJ_aJlj tllUij Luj-ajjH (j-aljjl tillj l li a l 

j_ljLL ja 1 j. iV l~ aJ jj_31 (J _a jiLS (_jt i^lljA jStJ ^aJ . ^Jo l— *J a.l l j jillll tjl j -ti l 

t * *■ 

r I'A-'... j ( aJIiV i _ijlLx jjl tlilj tills (JJ^VI AjjjjSjJI tliV^uJI ja jjS i G.roseum 

. fjja jjj_i tiiLj aIU. 



Cjllill jjial 



.jJmH ^ Rxinerea ^a G. roseuiu <Jc,Uj < « \ o ^Sj 

£H*j ^ G.roseum jU*JI _>ki]] J£i : A 

■^ 11^1 

t> MJU 11 u* B.cine re a J *iU jU* 3 ll **^1,01 oUJ: B 

.G.roseum >_jLc. 

^>Uli CjILa iij_>ll ^k. B.cmerea jkil! iUji^aJl oUJ r it: C 

.jUJ 

• (>« tij* (jjiijj <_B». i i'll'i jLaJI jiaill (ja ^ CjIsjA : D 

• _>^ (^lc. B. cinerea jc, ww JI ^jU^S! ^jinJI Ije .1 : G 












B.cinerea <jc- i.wml <11 <_$jL«jJI uiojA f3 ij Jim 

. *• U* 1 1 1 '■ ^nj (Jl. t j m 


Jm^LcJI c.bVI Cilj i^jVjjiJI (jjj ij,* Trichoderma sp. ^ CiYj-c. lilliA CjjL^ 

t 

CjLij ^ T.koningii oaa ( jsj ^ ^ G. rose urn c bY -uLball 

^3 T.harzianum (ja diYjc- <jYj_j ^ja jjaj CjUj ^ luj^aJI 

l_Li..lJ Ajl CjI_ a-jYl (ja ;j-' 7-" IaA^ StHbelld (_)niaJI (jjj 

(ji Jy-S* u 1 ^ 5 .aciculosa ^ »aa.lj 4ijx. lilliA c_ul£ i *Lo jLL> Jj*L*£ 

4_Jlc. ObjjSL-Lall j ^a (jjj-i.1 dsLc -yA a. a i^liA CijLS . (Jilall j jl_J-k!l 4 ^J-A J>-=H '-—>Ljj 

o 'n •> <jlij CjIijj l _ s -ia*j G.roseum “Ub* . >j ja >—jIaj <-Jl*-ill 

Jsl CuL£ l$j £]j tB.cinereei G.\.u ^£11 ^jjIj-JI Xua /jl.t,,jmil j (jljjYI Jic- 

* * 

A-a A 'ill 'iallj (J-i2 (j-* 3 yA.*C ,±a\'\ iJllY-I-llS ;j^£j ■ ^3 *CjL»oY^ .1 Za 

4 r-Lilll (jA YjIa j G-i-A CjLiiU (_gJ-’«3 ~J' 9- J-AJmJI 

4-ajliu (Jjp^Lajl >J i jr a _>£■J liJabuall 4 LjjInU 4 

j.l-» all AjJl-‘. ij^Ji ^i'iIj ^.li Xa«a jl-AjY! 4lat_*_a 0^ J ‘ **^9-‘ u ^ tjjia j j 

iljjaia Xa<a ^ "kli <>-a y ail aL»L»-« ‘CL^la i 9_y i iJ-jaj! _j B. cine re a 




G.roseum jiailu jl&jVl aL«U_* jla jj^ ^jLh aIU* ^iL»a . X^Ls^ja 1) CjitaJi 

^j-a^ali (_jlc- j1u&a£ dlvLi-llI (J1 a i "t ml tiilj Ajij ^jj t(j*ajj4,all jjjlSlli (jiaJI JfS 

t 

iilliA jLS JjUJLj il S • jj* <.i.rn'i; i3Uj^ u® (ji»j-«-»ll <jji£il j-ijiu i ■>! 
•i*J '.Vi ^ |>j i jLwa^ll jlaaJLj AlaU^JI jlj^VI ^ U 1 'iC- J j -<aaii A^ajljLa Jaij 7. ^ ' — £ * 

. o /*-* - — «1! O^dJL: tiiij 

jUjl J, f'yu£ U^l B .cinereu ,jia><dl >La]I . 1^0 G.roseum jiaiJl «.lji t_illaj 

f- t 

li^ia-fll OfLLS qa (jLS oJjXjc. Cj'VLa. jjjj -4j -vl-^jJi i^jljj-waJ! ^ A_ijjll CjljLij 
ji»iJi W ; ij G.roseum ^liui AujLsJI CjIjooJIj Trichoderma ^>->11 cTij-c- 

CjLuoj t«iij]l aL#L£ jl&jVI j_ji i—nijj]L 7. “VA j X £ 1 B.cinereu 

^j-4 a un’ilL i _ujjjJIj X j 7. <jjLLalL 11 jij -v j CjIjUi ^ j a -vj a. ) -~ 'I 

Aj_>a y*. CjliiUikl lillii Chlorothalonil SjU ^.l.W)11i 7. Sc j 7. Ac _> T.koningii 

jiaiil J-Jia Cjjjlkl Loiic. t Linil G.rOSeWll jiaili CjV^C- 

LllLj Cj>Uj ^j-S Lttl . Ljj ;» nil kjLij ^ Jjljjl Jji L>^J tLll^J-Ji i_ys ^<aJI 

JIjju (jjlil) f’lUi". T.koningii yA Alj-c.j G.roseum y iaiil 

Ljli ulul£ T.harzianum j G.roseum (jla ^Cj^jj 7. ^ • j X V o 

_ j >iaiil i yC. I...IIM 'Lail Cj!iLi-i]l J . L-JjjjjJll X AT — £ £ j X £ £ (^1 rt 4 1 MUJ 4_jJL*_a 

jLjJI iJauil|_jj X ^ • o-« a j-auj (jjj_i. ii Gerbera ojli^jJI CiLu B.cinerea 

lillj ^ Vj IXa ^ V oLia-jll ie-li-S j T. harz.io.num jki]l G.roseum 

^gi )\i G.roseum ^>iai]l (jli (_>a*j Ctxi Cj^Lu'I a^aJ Ci^jLa 

oclS_S ^ 0 _y^- . X ^ ® —A® j a j A_ili_k—» 

CjIjJLS i ojl^_aJI ■ » > aV> 11 t ^ 1 i G.rOSeUifl j)aHl A-ajLiall 

, (^ W Jiut j ^'IsiH JLniuil Aij^laj rUUI ; Aj_pa^)ll 

C^'j jjjiiLii clX*^ ^Uall jUjl lIiMjj B.cinerea 

* 

jjljjl c5i^ ajjlLlX Loj eIj Irfl ^kll jl A ^ i^lill ^laLoialt jLftJ 

Lq Jlc> . 'bj.A.\ II Jl ^ Vjl J-Ajjb <JLa-^jUI jjmISII 

A_abjJij L^jli t-*!il fliA /jJjj oJlA i* iin j ^ * X ^ 

too — - . — - 



t">l 111! ^_^al_^*V Aj^JAjl <Aj1a^]1 

^cj-uaj (j^lSJI CjUjjj «j a > (jli L-llc-j 4 (Jj.JaJiil jLajILj el^jljj i—tjjJL 

^IS]! 4_>jJ A^jlLa j)5LaJ . ( ^ A f3j Jii ^ (j^ajJI L$_i9 !■ jLajll q* / ^ 0 j A ->. jjLa 
1 $ Vfl tilijj G.rOSeiOYt la!L) Cj^LlxII (J^qLxj 1 -a.\\cl Ap 1 b ^ t j buIS l > j *~ ~U a f-.j j 

. ( ^ A ff *^-’ | '—'ic. Ujj aAC* o_l-ftj jpl^llj 



. G. roxi itm jlaill J U« j..ilj ^^IjiaJI j&c. <_$jL«jll (ji«]j ajjaaJI A«jtL«]l (^ V) p5j Jti 

. Jais B.cinerea l) ^ja2\ j^illi ij ;»-■. ^ jlc. : A 

. jLa.Ajl _ / >laaj! + A \ j c. ->. a _ > iX- ; B 

‘"‘ 1 ; :tl 

AjjaLk j 4 VLti IjjJ Ajj j-Jl AojlLJl i^jt\jC- Aji i_i*]j jii lLiLII J}'"'' 

Jix- B.cinerea (jjllJl \xJh.\ uiijj jL^aall jjjlSil Ilk . G.roseum jUil l 

t- t 

(jij 4 (AjS rj» ililia.l_5 f^l CjIlJI jjc. JUI Ja^»3 A*j) j>j;ijl jasJI old ffh ff}\ Cjbljjj 
-jljjl ^yic. [jii*-iJI AjJjAa £-J_>x ffbj 4 Ajli_uill (jljj'VI iJljl Al* jjial aUII (jli iai £-jJ^X 

£jja l^ii aIj^JI lWI jla i fj^iljodl old aJU (ji . (^) Exaciun affine 

v ^ G.roseum jicxili jj-ajjj _dl .jltdl ^ Allj) ji 1*$Vil jjx. a — ajlj 

< t 

(j-» jj"' 1 jl AjLo atUHI aAA lliJjll AjlSi j_£aL»^ 11 (jinil ajlij* (_l» j AjAjJ j£ A_ajJ 

. AajLj jjia. l^ld ^ t G.rosum ilaUJI JiJl. Iprodione juxJI ^1 







Oblll ^al_>aV jlLJI 



^LaLL cj^aj ^ B.cinerea ^>Uaj 1 jLiiJlj ^l^ll <jl &j () A ^ (Jic 

. Cj. roseum ^]oa]1> aI^L* jj^la {j&< <3j3 

<^jyt Ci30ij yC. Aluli Aaiill: AjLsh (j«l£ '. A 

4 <1 )ja ^ yA i t .ib ’, 4 jUill ' S 

. CjLiill Jjj- J*«A—j C 7 . rOSCUm jUfli I 4 j»L_^j <iojia^a Aajljj i C 

. Lll V j bu l 1 4 ■ . C 7 . t OSeitm _^bfl ll 4 la-JJ i 4 U gfl -a j 4 j ' 1 . u jLu ' 13 

JLxIl bjLs i^jlLdllj ‘ 4 jjUa II i* il.lj ■ Jil I I "ll aj r. Ciij .jjji ajl y!l£\ »jljJu 

LI. a_c-j^jj b>* Cj ijajj (jLj ‘ «.^"''i B.cinerea jLalL c ^jil 

Jl lilcaA J-s /4j-uij£ G. roseum jkill JL.CiJ (jli ^LUI ^ 

|JJ)£. ftjlc.1 • JLn'i jjV) A*J 0-1*1 jLll i (jljjVI Alljl -j- 4 A_ablj]l T-JJ^JI 

I_a Air. (jljjVI Ajljj i «i • Cu \ 4 . ■■ y' j- 4 B.cinerea j lai It 

t laii JyA j AjAJJj£ \ * X © jjiajAjI «AA C-li&Jk 





Cjlull “LajILJI 


ijjlUL (jiLkl! Jji G.roseum jJUilL CiL>^1 ^jj_Jl ^ 1. Y ^ Jii ^ 

. <£.Lj Y £ sAaJ 

f 

Ajjx- ojlc.1 (jSxlj (jLLuJl ^jLc. jxc. G. roseum jiaiJI «.Uj j-»iuu 

Ajj^o £Jj> jlj liii . (jLaJi <_>« iu i^Lli-a L>* '/• ^ L>® jl£i t>® 

jLil! (jljjiJkMS 4_i_tA,l j-l£l j^IatL* jjS3 Excicum affine Jljjl ^J, ^a... .ti l 

AjLijj Lc-ll^ i."i ikTi aIxU^q (jj .B.cinerea 

Vt| * x 3 G . roseum (Jl a % i mU a j aj^As ^ ^ ^ <_ 

_>U-lll AJa-jl^J £ . ) , } oJ—ui Aj ^ J-* / AjA_JJ j_£ 

0 

. X G • — ^ * jaSjjJ B.cinerea 


♦ 

B 

; 1 m ' * w 

/ 

' • 

r^ 

# ^ 

■ ,i • 

'* <-* 

c A • 

" . •JM*' 

• ’•; . «*v 

. ■ \. 

?*i- J 

4v? „:- 

tm 

ca K—i b=i ca 


.Exacum affine CjLuJ) : ( G) ^4j Jii 
<jU>V' <*y* t> £jj* : A 

£-j_>aJI olj obLii]! ^ B.cinerea l jc. <_jj-uii«!l |_jjL*jJI ajjjaJI G»jLiL*!l: B 

. <u±j* (_y* 

i ft. r\ Jji) IAjA^ ijfAjytL* il ALolx-ali (_y* A-iiLJ Aj^J Aju 

jiai\\ JIajLumIj jl Iprodione aL&Iv^II obLiil &aJJI ja-ujji-a jl£ . (jLuali ^ic. 

<jl$ j g ^ £?L>^ i *l_iijjj]Ij dAililij *<^31 T.harzianum 

. G. roseum jL^aII ^>iaddl (JluLLdlj ^si_>a1] a-oIj a* jliL* 


r^A 






G. roseum S* 

: JiUJI.Uaci jjJa - \ 

yia^ i^dll jj^ yJjVI (_L^I_Ja 1I y3 LaaIAjaI (Jjl jjA tlAdl jjljjVI l$J Jau ylll ALxjaII 
^}Li-ll a_i]L»_ 3 y-ic. V>j n; j-dli dili (j_jSu i^Lc- (_i^-i_s t a •>■ j ^ j ■'■!! yll Jj—w»jll 

tAijljjll <># JS1 ^yi iB. cinerea jJajjl Ada G.roseum 

jj-ajj Ljjj-a-juli yi aIaAiaVI yi OljJ yjJI (jljjVI • jjda djiLbj Liij-> j ill 

Gjj^k ^rru i IaIJ ajL^VI l^is ^jlii ^Ij II jl»aj) JUaIwV ajLU (jil (jjil i jxjj-4 

CllLS ajj S.lall AjvLiJI (Jji_jjJI y 3 . Lg-l 3 A-jj-l ill A_«jtLoll £- LiJ Jj-Ui (■_ W jl Ajj) » .^i l 
(jljj'i/l AijliJll 4 Adj *k JniH dj-*-*! yi (jljjVI y 3 bi^l X V* — V* Aj^lail A_ijliLnll ifclAS 
. AAiaII (jljjVl <ji ^*l*j Ijiuas (jjSjj ‘ dil (JjS aL.ja yi yjil 

t_^<u 1 j a 4 _ u .Jl L.U L, i aj (J’sd jUjVl yi B.cinerea jkill ajj j ■%.!! A^jlioll 

« 

yi yillj AjuiSiJI jUjV' (_y3 Aih-i ■>'! & I i>ic.VI jli j»Lc- (JSdj .jlAj*yi i-j *> _yj i—idSj 

<B.cinerea ^Jaalli ajL^^U aaLUJI Aah^ « (j-»j]l l>® Ajlid# »xJ aI^ja 

* 

yle jac. jjjIj A_«iIjJ AAc- . ajlda-Jl A-UjjSjaII diljjISIli A alj-a. a di'!SL&li] dilAj 

aL»IS a. -di ~i<H jUjVl yit diLuljj yi A-a.j 4 B. cinerea ^iaiU Aj^aJI a_*jUJI 

1 ^ * J (jjlSllj ^ Ai ^yill Ljj 7- _}jjl djlli] A_k.j -a J_^ia jyS 

jl G.roseum ^laalli Ia)^ a_c.Lu Yi a*j jl .Vnall ^SlSlli j ajajjjJI 

jilsil (JA dilj jSj-llI aAA (jl Aibj / AiA-UjS A_«jjj^ ^ * jaS^-b T.koilingH jiaSu\ 

*■ 

. a^A_j]l 1 jdSlJ Ajijl Jla]l jljIaVI jyi (jAa^j^all AjLasvU AjIjUII ^£. _vjb V JtAsuJI 

^ 4 fi 

4lajj_v AadiidaSI jljkj'VI (yi jL*ai ^yllj-aa (J^ojaJI (jjlSlI iali G.rOSeUTU jlaall (jl A-a>j 

( (t 

T.koningii L« 1 ij 4 Ad.^iadll yi yill jlAjVI yj 7. 1A t^siiil aL»IS jIaJ^I yi l i H 

. Aj^ilill (_l^.ljall yi '/. ^ 0 — H V yll^jLj Jaa£u]l yic- AjjAjLs dulS 



>1 tl nil Ij^V AjjOjJI jlLJI 




ijia j_aa!I jJaiJI a_ajLLa J IjitilvLcj G. roseum jJaLll l_ftUI JjJJ a_3jjua jl 

Aj Aa j l L a 1 ' ‘ ~ " ' -a jj A t -m 1 \ a ^uiii ^^ y- Aa^aII lXLiaiLuVI ^ ]-A {H.ci)\£V£Ll 

(Jj int<11 j a J£ f_>A£ i. ,ah,Tk.1 jla ^Jla jA L«lS . Ji^ JJI jjia JaI J 

^Lllluillj 3nJ-o aII jiLLlI) ^IaaII l_4jjla l (jiijAAll JtSJI jjjSJi t jbill ^ojdl Ja£-j £j 

l fll'i -kj G. roseum jbaJl jA jj-Sj J^ si jLi tJV 11 * mVI jja jxj • j_>^l JoIj_c.j 
t jJlVl-oll ^-JA^aII Jc. £.Jo lAjC. (Ja, « 1>iJ jjjl jliollj (JIaJLIijiVI UlSjj J L.. ,UiiA 

^LUllI ji£J Jc- -sLaac-VI jLi t jaljAVI JolxJ J ^jUii jA L*£j .jLillj jMI 

i J j*** ■qaII ( jji B.cinerea jiajAAlljl&aJI Ju« AjilS A^ajlL# ^Uoj jill G .roseum jJaall 

. Aji JXM 1 laj a'-- L. 'LL.-* jA 

Cil. iill. la' ajjhiA ajj nil Lujjj i L$j to- ~l * i_Sjjla Clau ClJjJ jll CjUj.1jI 
9- j ^ A- V -aJI jia. -lie- . JaJ •% all jA jojAAll Jii]l AajIaaI jLauqII JaiJI jA z m 

t 

jJajAAII Jaill jA AxlXi-a ijljjSjJJ ^aJjA *Jjj ' j 'j aj jjl j j3 jlijVlj jj —- Jl 

Jl Jti^i jA^ i—ll^J^jij ■)! .’*->a1I Jaiil joj ^ Jo 14 AaJ^ * Jl y A a*\ jA^ 

ulia Ajia. 4 -ojLLa Jc- JjAOtaaJI ^ CjblajVI J t (Jo /Aj-IuJ 4 aJJ-> * 

. ^uaJAAll jjl£JI J jjSijjll till j jA jj^l jl QjLuiA jUaSaII jjl£JI J^J jlS L»AiC. LulLull 
^ xa ^‘/ \ * • — ^ * J a ^jl a Jl j^ a ill .11 CjLjjXuiaII jLi t ^LjLaa a_uiIjj 

^>^i]l jA AjJjjjS <La_jJj^ ^ * Jl ^ * jA CjbLajVI £j a>1 jljjVI J I j jlr- Jj .«-»-fcll 

< jl a J«nll Lai i jUasaII jlatll j^» Jo Ja jXjJ A_ajJ ^ * ^Jl \ * j Jo /j<a jAAll 

XX X 

lilb jA ji£l . .a»..Aa ^ * * jl G jLaoaII Jial jj:j jjj La .lie, iia t^lxJlj AjXmVI 
•GoJj^ A ' * jujji J^- jl. Jt»a11 jiaoill jLi ^ij_i«JI J.._\ f- j^AJ . 1 JA3 j ,..AA l i jlill jbll 
<jXuVI J <jxuJ <Ajjjab A G jl v \ • J£J j-« JJL»i <Jil jjC Lo U3U. Jo 
J f bj ■•• II A a .A j Ip Cj^LLaI jj-ocx^JI ^_j A “y a! 1 J eX^lj AjLa. LaojI CJlaJ « ^aaiLiaIIj 
AajLLaL jIa^aJI jjatl] Jioll OljSjiil ajLj - ^ a 11 jA jj Ajl laXal j jXj , dlLuVI - c ijC. 
J . jL-oa]I JliJI f L a 'll A_ajXa UjJa]l .') Jj LaAaC. A t J^LiaiL^ aII J Aj j ) j J l 




jja J Aj/aj-Iaj^jS L«jjj_a. J1 ai.1<iiI jjla tCjLjVI t-jjc-j Aa^Lakj^ Cjljj »*•>!! 

>1 tl~1 ^ A ,Ja IA J.lJJjS A-ajJJ-S. 1 * ^_-S _>— J L c O- AA ^ ^laill B.1 in 1 Lt "'J lI a] 1 jtLfi i l 

tjjjlnil tjjiiiil ijljjJI (IjL>jaJ\ t Exacum t^ajjA jjjj tlLj^Ajll Ljlij ftLac.! 

jlS (Ja3_>aa 11 (jjlSjl jjA jl]l jjla aJL JS jji . ojAS (_$_>i.l lJjIjX.j ^LUl 

. -jL'j-iaII jjSlSIl t ih£. ^3 (jaLuiaj fjAaji. CiLaJA i" ' 1 i J1 ClSlS 


t ojL& it •'— «tl Jaill (Ja /LaA-I^S 4_ajJI * l * (JA £ Lilli J-lSjj jjl 

^■Lslll A 2 ■*. la.jll 1 _'J ■ Al JLiJ! ^ _Jj ■ ^t -k a!1 jjJoJaaII jlaill ~ n ~y LajL-a ^yjaju 

i <!jl^>ill LalS ijj^j L» ojIjc- jL^AI jLa ]l (jA <J*» ^/ajljjjS a_ajjj_ 3. \ * (.gji-LI 

Jjbj lLoaII _j]aill (j-» Ja/AjL-UjS “LajJJ a. ^ * jjSjj LI . ^jUJa jjjjj i Lj>J)tl 

Aj^_i_aJI ^L-jUaU JIaVI ^Lajll i—ljjl <jlS * — V 1 ' jj-Sjj LI l (Jjlull ^yi (J>'a.al 

• f I 3jaaII A i. .i' 1 1 

- • *\ -1 * * * 

L_jJja 1 * X a J ' G. rose uni jLa II (JL « jl .laj (_£j_kl l-ijLj ^y3 

f 

^ L-a-JI (^ylc- B.squamosa ^jLall (je. < .lluLLJI jIjjVI a °1 jjajja LAj (Ja /ajljjjS 

. X GA — O * A uLlI ;JjL»JI 

cjl j_i-i-r 

jjaAll Igj ^yill LojULI LlLa ^a l^ia^Lj ojl^aJI | —jLIjj lLuj^.1 

(Jjj-aia jla ^Lc. lISAj . JjIjx. LaauI ^ B.cinerea ^j-aaSI jLill xLo G.roseum 
jjS^ Ljja 4 _ s j1I lJjIj«JI j^a ^ f * Lajlj < ^ to — Y * (AL QjSj LjAall LjULI 
sjl_>*!! LjLjL . ^ \ • j 1 ® LLillS L^jSlj t Ajl^liU j^yL 

yjljill LLlljUj jjj (jljj^l (_jj L-allj jjalaL (JLaJ AjjiaJl LjIaaII (JliL A .nt ■>IaII 

f 

^yi Liij-i -» (JSi'u AjjjlLI LajUaII spliS _'t°' LgjSJj (^jlull LliLi AjXuiI ^yij I yj-y j 'tlj 

^Loljj Jlc- (JSaIj <jSlj t Lj > ■» 11 ll1)Lj ^yij (»>Ll jj^JIj jj-i-j tjjjLlI jljjl 

Ajjlrkil LjUall t _jlC’ Bjl^jill A_a.jjl Aal^A all CjljjijliH -^»jJ-llJJ-aJlj ^»JJA CjllL 

ia~ Ml aU LLlUjili (JAJ . AjujI A - ,'^.lj L*iiK (JjLJI ^yi AahL. Jl r l/-.r-Vl 



Cjliill 4j_£LkJl A-ajU-JI 


^ujLj'yt jj^Il i_JJl*]] (jl tjjf' 4 j»(j^- __>]®a]l diVj>jc. 

. ‘twaia^Lail ajl_jaJI CjLa.jJ .ylc. t JiLoJl (jjl£JI A]_jjtl (jiulj AjjAaJ! AuajlLall 


oj ^1 «L^—b ji\ - i 

t t f. t 

i4jj]a __)ll JJjj (jjjil Jliuil jl (^jbJI (Ajj^Jl Aj_jli^)]l ^juj A3^]»]| 

jLaIaaII ^JasJI (Jl ft »,,"i.«>'I j 4 d -. ^11 J i. ^ L J 1 ^yg B.cinerea j '-*° ^ aj^ .j ill a_*jLLJ 1 j 

jlaill jaij tiiLil <cIslj (jj^J ( aj j»jij jj^JI cjajS jjjIj l$J (j*uJ t G.roseum 

<jJjj^JjlJ^jl Jjiij . tllliil! ^luu] __>]ai]l (jl^pA.1 AuLax. jjij tllLiill £jlaui ^L«ajjl 

^ «.b^JI Aouiill oljjLi ^yi £•jj>>aSI ^ylc. diLjVI ^ G.roseum >ill 

Sjlxj (ji>Ja (jc- diLjVl jjlc. j-iao tlul£ >( » YA j Y * (^ Y jjic CiLuVI Jiiljua 

.jjilJl jjlc- L^iaLal j»ita £ua s-liu (jiaLajj tlul£i (PDA Aiuj _ji»4]l Jjc. 

CjIc.UI (J^k Aj ojjls ((_£_)il <JjI_jC. (Jo'o oil (jaj fcb^ujl Aj.ui._u]! ^yi 
( < ( * 
( _yi Lai . AjjJx, A_ajlLa Juusalj _^aj (J !f- Jij !1 jluouall _jJa8.ll (JLajU«uil ju ^jJjVI 

JL*J (a ; » j Jua jl A ' r.l «JluL£ tljajj »jj * a til jlla-aVl a j. .:3 ^jl ^ jj_h ( AuliuaJl uljLLj bl 

^ylc. jLlabl <jjl£Ll £-U]]l aJ1u_S ‘ aj'* ■■'> (Ajjl__J-ill CuLLij ,ylc. uLlx*i! j Lall jUauLLui! 

tilljA ( jl .'nail ^)Jai]l jjic Ljljjjlil] AjLi^yL . AjjJ -fcll A^ajLLJl ifrlLS (Jrti -klj 

itLi-S ,_ylc. (jJLillj jujJj ( CuajI (JjL*JI CjLuII (_ylc.j ^1^31 (jlc- Ciajl till_> ujLj 

. Ajjj^JI AuajlLall 


jL^all ^>Ls]lj Ajj_' -all A_Ajl_Lall Ajjj^j-ua Ajjl*]l Au_^]a __>ll jjl (_jj j U QJt 

* 

! jj ( A j j ' -L I *LajLLa]l T~ Laj A_iuU _jlL jVI (ju e_jj_jjtil AjjJa^jll _J_L1 i i LLL. Jj ^ 1 all 

(JLajLLuil (jSLal J] frLali tlll__>k2 (Jjuaj V tluau (Cjljlnll (JJJ Aic. AJaijll aOA alc-l ja i -J ->J 


. jLauall jLall AjJjjj^]! ^jj| jjJI ^Ai.1j3 ^ 


G.roseum 

jjlc. Ajjijil^ijj ^yi CjLjVl ^ylc. aj^li G.roseum jiaiii AjiuijSil j»jjI_>?]! 

t * 

ClMjaJI ( ^jl ~8 jiiiH I q j'i A'l j Aj tl-Uii Ltj thj ( A Inj .J 1 tllLlj! Ajjjjl jjullj jJau 

---- rnx 





LaLaj A.llfi.v^ja ^jjlSll ^ "vl-u Jl <■ o/uCill , CjIjLiJI ^ja 4fll'l% a AjA**iV lj 

^ YV — Y ^ AjjJajJI uliaj 4_*iiljjJI XiC* 

4j*l_ijj£3l ^aJjlj-aJI (ja i^/. H * — V * ) 4-JI& AjuiJ <j]tiA . iljlj^ll OLu 4 j.1aJj ijUj jljji 

t 

^jj^ajjSLi* V 0 “ ^ ) 4 a >>» <-lj\_jjJ 4 j_j 4 jI ^lijj (jiLaJI tlv* ^-C-Lii I Y — £ Aju dials 

t 

Y £ — \ Y Aju tla+lj c_JJjjllU <(jli jmllj 4 jAajVI ^jlc, 4_C.tui ) “l — } Y Aju 4_c.j*aJ (JjL»-' ..‘i 

t t 

4 ClLuVl * IJjUl l _jJx- | J ; -ajJ^J a 3 ^ J nj • . ^ CjLc-J-ij j. *^ < vV' ■ li'jj^' 4_c.l^. 

* * 

AjxjjjSi]! (jl l-i*y VLJI £y*j • 4 JjL*]I A ?■ ‘"'I 14 "u 4x.L« ^ ~l Aju CjU^Aj 
< tj ■vU..' A^j.a.m CjU-aa t aJ£li G .roseum aL^JI jUdl 4 jjIjjjJIj ^ajL^a) 4 jAjij*jl 

*1 tt 

^Ajlj-aJl 6 __)_i- 4 «S IaIa-C-I 4 4_C-I_j VY — TY Auu [jljjVlj 4jA-mVI ‘ j)' 1 « (jlc. 
jjjall ^jliuj j)V otll£ 4 ja] AlAaall (jjl^ll jjlj ^jJIaIIjj . 4_c.La V Y — £ * Aju 4jAaj_j£JI 

t. 

AjjiaJl 4_ajlLall (Jj»L»J jliua j^]a 4jlj La Iaaj 4 <*a yjt epiphytic Jl 

jlai-ll 4 _ajLL* e>jjlj^a ^ jijLuJ (jl (j£xj ^LJUj < jl-AjVlj a % Jl ^^Ic- 

. Jj^aa^JI ^ B.cmerea (jiij-uJl 

4 jUjVlj oLiJI ^yi (jjAoJJI ^j-a-a^l 4iljii.l aju G.roseum jki]l 

^_y* JJ.' ^ <-l>l-^iui>4 ^uAail jl AjISLq ^yi I jj^aiLoj fjj ^yAJ «lj^u 4 ^Aolj JJ-C- ^Lc- .u) 

4 -v .■ V 4 > -v jj j -^ fli 4II j<r. 4 ^jJ 4 4i_llaj ^1 r ^ ^ ^ ^j) a \ IaAj 4 JjLiiJI ^ ^ ■ - 1 ’• I 

4 Ajlil. m a jjit ^rj ■ .I 'll 1 (_ya jl_Aajdl Jjx- sjljC-l 4-uJua 4 4 jlj a Till (JjVaII . <JjLj<JI 

" ) 4 * ‘'-*ij-a j^yi ij jI_Am 1I ^jjl^ll (jl ^ylc. 4_uiljAll lAjj . (jitll 4 tl->ia (j a 4 ah ->. ^ 

t * 

oloj j .ah <*>j Ajl V] i oj-flJ ^a-lal ■ftWH CjijLiJ ^ 1 ft j 4u ^3 4 j>Ij dX«I 

(jLtj j^au tLjj> jjll \m\\ ^ 

£ C 

JSJl) ^v..,AiJ 4jkjikAull J jJa ^yi 4 ... ■\ l l l /iu . 4 -v ..j'iVI Cjj_a A*J (ji*jJ ~"'J 7 - j La 

Jji cAlljlij 4_ulcjJI jj-ali«JI j^aJuLuiJ Ltojl 4jl VI 4 lAjA*i*aJ (jlj jLAslJI jjl£ll ^taalj 

t t 

CjLuII 4-i .,i'l jjl (J ic. <_jjLaCill ^'* 7 - dJj Ait] . ja^VI ^Aui^>JI CjULuj SjJu 4^laUI bj^all 

CjVLa. Lg ^ 4ji Vj t 4 ' A^jpJI (jJaljX.VI (y a 4_JLi jl iViJI ^Jaillj (jJL»J (jjll (JjL»]l 

^y3 ^ylLuJ! <Ama]l 4jjjjjJI ^ylc. aJj j^Jaj -J.'b‘“-'^' L>“ ^ t^o ^ LiJ JLajCLul Ale- 4 »jAlj 

. Ll^aUII 


nr 



CjUill 


G.roseum jhJti\ J^(3>b 


^Jc. B.cinerea ^jaaII jkiJl Aj^a aJI AajUaII ^ aIax. jkall la* 

A-iliaH . Mycoparasitism alt Jikill aoIac. AJloiil jIjaII kitajl 

jjl ^Calj (J£au jOjj . Ajjjll ‘■^aIaL-U ^l-ia a ^ (JLaaII j^k ^ j « Ajjljuill 

t t 

^o^aA\ jjjlfjl AJa*j Iaa ju£I A-C-JaU /jaJI 3 Aa *i a aI i A >kiVI ;Ji 1 ..0 j jIa^aII 

* 

jjj Ajjj^jlaJl 0 Jl4 . ^^j^^aaII (jjl£ll (JjS (jA A % m'Vl _jl aii.. l . \ fxj Ajli iB.cinei'CCl 

jl iVi all ^jjlSlI jV jaa! I ^UUi kjlJ ^-3 Igjl ‘ ILui. j (AAuiLuiI ,_Ja«jI 

j>A jjj£] AjjaIII j»Lyt^Vlj Ajja-tJI ^La^VI 4 ^oll_^>aJI tCjlgl^ll ^jA (JS ^^k (JftlalA 

si* ijp 1 —"' 1 1 oj^iiUa t-~" J >) CjjL£ i— iLuiljill a ■■>. j| ^a . B.cinerea Ig^-» /ja oL^jjaiJI 
JiLJl AjIaaII ejiA (jl Caul ^ SSV Aim Sutton Cf Cll (jl V] tjlkVI Aiu ^^k lAa »a 

• ijjWI ^ 

f « * 

G.rOSCUIII ^jaj ‘-"l^lc.l a "'ll jjl lVi nl CjLmljllI /^yaJU (jl ^>J.iaJl jjAj 

« ( t 

CjLjj jUjl ^xnl j *j ^Ac. o^-aUsi (JjSj B.ciiicvcci 

t * 

AjjOjI yA jj Cjljll fljia kj-lj Liiaall ^jkill (jli (jljjVI <jk 4 A-^aJluiaII AjiL»ll AjjJa_^]t Coal) 

Ajli JLa ajI . (_j«3 j )j4a1I Jx. La fpk j (B.cinerea __)]as1I CaluVI 
CjLuI 1 msi'vI j«’' La b ^ ^ya^AAll ^jJalL AjJljJj^II ^ojI^aII jU 4 ,j U j ^ii l l ^Lc- 
jl CjLuVI (—iuljl lAjXijjSlI - ''lj ■*■'! j^a L^jjJ (_)C- ^>laj]l (_)jaju Au^Jam CjUaAj jjjjiill 
Aj_jojl jauI (Jajaa Ja * A 3 j (J£i ^Ic. jjIsjaJI ^Ic- CaColj -j! ■'«-»'! H (JjSL .jICiaII ^)l-t til CjlftoA 
AoJUil AjjiijJI ji y (JliLa. . jl <>iaII ^jia^l aIauiI_^j i _jjajAAll J^alll l jl c ’ lJ^AJ CjLu'yi 

jl ^aIj ( ^_L_»a_u jIaasaII ^jjaiJl iyA ajj^o3 A \ A J A ^jjli ^A_&La T^| 

.B.cinerea Ja&\ CjUja ^ajAjjjSUI ^IjuJI , a >j-aj Cj'i’LaJI ^a joiS ^j) Jj-^- <—saIa 
^ jSj aJ ^1 ClilS «.lj»A i Cjlfl I ^11 (jja*J jL^jjj tl^jljjjia-A Ltal Aa^L^aII L^LaJl jjla ajLc. 
jl A j-vU J\ jl 1 ■' t.j Lk- jl lllkb a \ aI'iII CjLia^ll • LjiljjAl ^ic- Aua ya jaaII ^>Jalll L^La. 

JS (j>A oil 1^-iAMJ £-* Aiikl^OA (JjSj Cjlii^JI jja I(jl jjlc. (Jjj tLLiLaJI (joj 

(jjlill U i fill (jaJjll JJ^-'aII Jjoill AjjLLa .lie- liUjj jLaoaIIj J aa I I (jJj la a l l jjA 
J 1 r- Li^iLaJj j-Sklj *^ll (j-9 (jill ‘ 'j ° *" (JA A„al- 1 % "'aII L^Lkll jo'rt A g LX'iall ya JaiaII 
tCjlijl y' V jLi^aII jjosll (jla AjAtuVI Ajli ^lt (JiuiJj . fljijl > ~iaII A flh~t~l a l l 



Ijjl ^aJj l j_)Aa^a.^11 jVaall (jjAaJI ojluijj ilpprCSSOricl (jL-salj'yi s-tuaC-l £r bjl jl _j-aj 

CajA-^ (j-« fj \ \ ^ i_aa a-j aLAmII j>jl5k]l jjli JLa. AjI (_jic.J • (jjl£)l ^ylc. (Jiialj 

J_alJj 1 - 'I 3^ "\ ^ VI ^jlc, A « j <~-l A-i] . (jjt£]| aU.Jjj AjA-uiYI jGa_*_j_uiYI 

.W~*r.l A3 tJjLJI ^Joaa jjlc. CjljljiYI AJjiaill 8Al»AaJl aIj-«JIj A_uIa*JI Alj-all A_uiijjj 
jpl£]l *-A AlaAaJI julSJl dl^L&lij AjaL»JI JAX. CjLa'lLl^.Vl gr i i’«aj_il Ajjbi’C 1 1 jlr. 

. ijoluJi Cjliil Ailii-Jl A iwuiiVI ^ic- (jAa^yojall 

* 

jl a'^iJ jL-MaJI ^)iafi-ll ^jl (J* 1 -\ a! 1 Jfiiajllj ^_II A-Sl lj 

^Jjiaail CjI iajJLail Aj.j a ^ a JUIaJI <jJl£Il £LUJ . <_£',j j a] 1 jl *Vi "ill ^o-Jj-L ^C- ^pa^ojoll 

t 

jj;jj -G jL^aJill jjx liL U iiA^ jjjLu^i Jaju jjl ^aLIuj ijIajJ] a!\%.^ uLc_>jlj 

Lfr-U ^uaJ-^aAil I j lafci' 1 lIi! ft.A A Jiajj ^ Li_ijYl AjLa o^Ua jjli i j l 1 .\?s . ^ jlitl l _' ali'illj 

t 

^3 KIaII jj"' VJ^*" Lii£ jji aI^Ia j j * ■» ' jjl *Jj jl /<a^ll jba li aI^.J ji Cia- A aaA 

f 

^jAJU liA t ojA»*^ A^luix iais jjaaj AjIj (_S ^AaJI aLoaJI j)li ^Ifr (JijiJj . aIiAbaJI 

(jjlSkll (j_* A—CjIjA— ball jjJI (Jj—uajli ^. ■> j -a^dl (jjl£[]l ^jl 

jiaill LajoJ . (_gj-j ~a 11 a! .>» ill U_dA (jj^j jjl i. -Ia.. j ^jIa_«JI (jualiAll 11 ^ (jlj 

Ajl Vj (_jx AjjJaS a A L.^ri a aALa aJsVI ajAJ aAit (j.)'OS€Ulll 

^jl dllA Aj Vf Luj . A_aj 1 Lull aAA Ajj j aJI CjIaI .'n J aAA Jj_=k.A ^Ic. JaIa (_jl A_a.jjV 

V jl J/u~'ll (j* 4 AiauijJad jl AaILc- Cjbjluuo ?taJJ ^^a]^ Ao^aajl jialll Cj! jiUI 

,aJj| jjj| jjljji ^3 jjAa j-ojJI ^>isLill A-ua Ajjj til A^ajULa!! jji L^Aa.Li£ ^ i. tl't ^~i V tlAji 
diblAj AjA \'im A^ijLLo aliA-a^i Cj. I'OSeitlU jJafiJl (jl ^Aalj aI^-^ (_ffl .1 ■ >j-jV 

.J3U 

JjA L^J Aal~l,*a < Aj^J^ CjIa i Ara o (jlioclculiuffl ^jiaall (jx ^Ijjl lilliA 

; ^Jt, l " il 'll aAA ( ^ j AjjjaaJ A^ajljLail 

Gliocladium virens jkill ojjij Viridin- ' 
G.dcliquescens jLill ajjL Gliotoxin- Y 
G.deliquescens jiaill ajjiL Gliovirin - f 


no 



V—oliili <jJ«al_>«V AJjJ^jI <^jlLoll 

« 

. Lajl (3 jLJI jkill ejjij Ferulic acid - i 
. G.flavafuscum jLill ©Jjij Viridin + Gliotoxin + dehydrogliotoxin - o 
G. vermoesenii jLill ejjib Pyrones,nectriapyrone - *l 
.LJ ^jUI jki]| ajjiu Nectriapyrone + vermopyrone - V 



.Uhoclcuhum 1 ^'' <~v» . AjjiaJI CjbL^uJI : ( Y * J ^4j (JiJj 

virdin - \ 

Gliotoxin - Y 
Gliovirin - T 
Ferulic acid - i 
dehydrogliotoxin - « 
nectriapyrone - t 

LLo£ G.roseum JUail jjlSUl 

4_ii \<11 an "ml CiSjj oLbaall £ Lilli J J i>» V> (jjL (juj^ala illJ- a i 

t 

Xua G.roseum (JLajuL m b <jjj_all ‘LajlLall jjlc-1 ^jlc- Jjjut *nil tilljj t Allan 

- - . . .. - rn 




JaiJI ^Lil Jc. Jij m *>11 (ji<aj. Jj j.«-il •»> jil /jj> j.,i\ ^ Jc. B.cinerea (ja»j_aa!! j lr>all 

t 

CjLLijH jl £XAill I IJ-P> Jc- Jaill AJaHj iilljj “ ajl<~ a]3j Ajj^mi GJ'OSCWU jLoaII 

X ^ ^ J jlwaJI jl^ll j>A Ajjle. CjIJjSjj Jc. J(jiu J^l*^ > jji . (_j '.^Vl 

. ^ TV* — T * ^yic- A-laji ~>i <11 £XAft]l L_JjJa. ^ic. ^ ® J">La. {(*^" / A—AjJJ^ ' 1 

ai* tcia-L! l a >~)1 £\jL>®^ ^_>JJ (Cojj ^ ~ y £ ) JjVl -.jjILaia 11 jllijVI _ja 1II ajj2 l*-i 

IjaSj VjtjT^ a £UJJ Jillj Jj.ja.~x J&i JC- (j-4 Jill Aj.lljj£ll JaIjaII ^lljj A.jljaa.il 

(jl Clj ~> t(_$jlj_iJI J£JI Olj AJl_ij^]| JaIj-JI j-Uij (jv» jJLSI Ajl_ljj£Il ^aOjIj-JI j>A 

jljJI Jl AiLjaVL . Jlull AjjiaJl l_ijja iT.ii'i ejlc- QjSjj AjjIjjaII AjiUjSJI JaIjaJI 

y o ^xj ^AiJI l>a IJjx. Jaj G.roseum Jail I (jA ^jJluaiaII «.ljj (jli aj JJll 

* * 

CjLjl-ujSJI . aJjJaII j B.cinerea »»" _jL»«'l n<a aJL*_3 L^jI i yj ->■ iLajj 

* ■ 

r alJj ~ X aj Ja. Jc- t> j-^l olal l^jjjij (jSLaJ ^xasJI i_ ij-ia* Ja ajjxLJl 

Jill AjjjaJl Aaj ILJI a«.li£ jl Aj^ia. ^j2 (_£ji*A iia (_J 1 jjJ j. XT' - Y * 'sjIja Jc. 
JiUjiaII jjl£]l JIa.x1.j1 JjJ . JiLalaII JlSU ^jlalll ^bjVI J CjIajIij^I ai* t j Wi 

e 

jJxa Ajjl liUiaA «.Ia J (jl*j (jl JaU JaiJ! Iljj Aj^±i j£ll jljJI (jlj 4 JiuaLijj! Jt 

ft t £ 

j\ will] I ojJ^J t Jii ***i J jl TvitOll X - 100 (JIa ^ % Vim 

■>' 

« 

■ '^"'j (_jill JjUJI 0 iJ*j - 1 G.roseum Ja*JI JIa xI aV Aija J*^sl jj 

^UalaL ^ Lilli (jA a^JJAjjall Olj-llaill l ijjj JaLijjV JaaIaI (jjjll Aaj >la ~. a q iA_jl^ll 

-‘j- ■>■11 a'1 <1aLaa jjJ ^Lc. J^iAi * w.>l-'A <jjjiall a'lA <■ ° *> j ~> ?tU >all Jc- 

A * t « 

jI^jaIuiL I t.V.Ci Ajl^a.J LjajjaaJ _ji£l (_5ji.l jja liillA . Jiuala^Jl jjA jjiS J jLAjVlj 

Ja e- Jc. (_J1 a 1' 4 ' mill i . <^A>Liil A fl 1 j 1 uaII A_a_uuVl jjfc JLa_*_LjjL<U 

jjC.Aajllll LajjJ i^lilll J Jiall ji-ijAill ^ajJI Jjja (jt aJj^uij JaUu 

A i 

AJuLui^I JlmlmL j^xlxJ {jl ^jioJ ( Aj^IaxJJI oljy-all jlj‘•kllj aL>I( jljjVI Alljl 

t t 

ijljjV' ^-lljV jIj^LujL j]aaJ-luJ JjUj^I » 4 ^ *iiL<a ^pi-A.2 Ajua3 jl sLujj-flJl jl AjjAdJl 

t * 

jUjl . AijUl aJ& AjllaJ J tiljluJj Jc- ^lilll (_pj] Ja» 1 >.i"i (jl (jSkAi i AjiLuill 

Jiil JaLl£ J^jil JLmlIaIj G.roseum jLiiaII JatlLj ^L^ij I^jIaIaa (jji*llj Aljljill 

. z m 


n v 



CjLill ^y a) jy^i ijjJjJI A-ajILaII 

Ao^Utll Jm**JI Jjfcj J^J 

« t 

jlA jVI 3iL*Aaj A-ajLsjJ jiAjVI .Jj Ajjj^Jl A^ajLLail iJ^a\^£- (Jftj] JaluJI (jaj [ _!-»« ‘t^i 
Iaa£ J Peng err al <kJ jj M “l t All* cuj ^1 aAjAa»JI CjUja]! J .^j^l JlSlt: 
J^Lc. iA /?/\s inellifera J*a_*JI <_UJ ji (jjjj tlAiS J LaJ Yu ikJjj mi aim J j 
(jliLJl (.iaill Alli-S . ( 3 j»ilj Aljlj-iJI jiAjl Jl G.roseum jL^aII Jaiil ^Lill (JL»j Jaj 
• >_J*^ jWjV J»ill 0“*^ Jl*i L& JaiIc- ‘ Bombits impatiens 

. jUltOdoll jli8 II Jljj* i jA J$j~L i»A (Jj^uU ^jJb (jC- lilljj i J_aj]l (JLwLuuI Aj AaC. J 
• 1 j»L»l (JaA-ll «Ljli. J JaaJI IaA JaJj 1 - i 4 lQ *■' jL* (jLtx J llA £^ojj 

J-Jl J3 L>® <^JaJI J* iSj' ] *> 1 - llA L$J lalaA ^Jl aI jJI 

*-a AJajil% a i AiLaJl <j_A AJIAjuII A J1I jjj» A ah -. n Cj^L^uj ^ja (jjjj .jit UU J^lll ji 

A-Lii-^iU aI^aA]! (J(ja (j -3 J*a» 1I (jl*J lij^ij (3-f-“ 3a-S . sjAJI A!Uo £-a iiliill ojAjJ 

c 

elja.1 Ale. .Jail jj -*aj ^a]1 aI_JI oA$J l^atu^ aIaJj j-~"^~ Ajlill ^ja 1 ^ ^jja. clijl 

A V A O (_SJ^ (^aJI <■.'.' < ~~J "'^ l-AA Jc. ^>AJj AjLaJI (J* £jj»j (_5A!t (Jalll JlC. Cjtjlll ^1 

<J£ (jl A_ 2 aj Jj-G- jG.t'OS€Uin iLA-i-ail _ j )JatJ l i Hj1j.a»,.\^ ol-^j ^ * AT \ jjJI 

£ 

(_1£ «. ^kl.A i . a! .‘j-ia'I (_jjl£ll iAjIjauAaal« 1I i_i S x OIa^_j 1I L_i_jlVl aIiLIa (J< Vj aLu 

- V • j i Aijljill jji ajAj (JSJ CjIj , 4 . »,1 .A, .4 0 X^j T V * * * — T * * (ji AiaJ 

JS A jA->i aa! i jjlliaJI (jail! ^ Laaaj j (JjIjiJI (ji aAiIj.a* 'i aa a sA^j X \ • * 

^Uii]l 4 jaS> (ji. JSJ a_iI^)-4»Aaa x (jjj^j oA^j X£** — £ ® * (jiii jjl a1»j 

jiaill A-ttjl J nil Lil£ Ca.Lil ijjSj AjlilaJI f-jlll (j^ aJai'1 jl (JaaisiJI A1 -a.1 l^La-al (_y^^ 

« t 

1-ali.i (jjUl jLajIj AijljjJl jUjl ^ <ja_*aV1j jUjVl CjMaii jji Bxinerea ^Aa^a-all 

Aj (jiaJI A^ajUi all AAilS I^aJI AiA<aljll (S ajl__>a]l Aja^ (j^ ‘(j^AJ 3 jjJCuq]I qa jLaJ 

|3Aj|j-^ ' j r - jjAA ' Jr' l ^ jLaJjl aAA JIJJJ V (>aa]l (jl l -1 Am.J lillij t(_jlaJjfcJ) 

a ill ^ j (jl (j^u (_u 3 j_aa!' (jjlSJI (jli cIIa (jc. Ia— c. i G.roseum aLa^o!! jJafiJI 
.jIa jVI (JsL>A^! (_y^ c ' AjjAi-J AiUdVIj ej)lLAa 0 JJ«.^1I 

t t 

3.' J ^ 1 a ; jl ^ <-ftjLLall JjqIjjlI Jali oplLS jj] 

t € 

JIaTlJ ‘(_5_>il AjIlLj (ji Aj^jJIj (. a ^ '\ .„jl AjLu]I j jLi jAl a ^yi Aj-i.jp«!l 

aLoaoII jJaili (j4 1 -vA ^yill ^ajIj^JI aIax.1 a. jj j jaLaa^II tilL Jl a_iaaj a 1 -a 11 1 (jli 


HA 





A_fljLLall ^3 Aj^jJl ScliS Jjll] '■*'! 11 ^ 




Aj^aJI t_ijj_la]Lj t a'*> jll JliiLuiV ajjila.j A■> ~it ~\a ojAjll Lfl j 3 ^^ail *.j " s fl i'i 1 A^jj0.1 

ClLLj tlluA . l jj^JLu-all Jj.n-xll yC. IaJjiJ [_$■!*j JaaJI L>Li Aj 3 _l_a.ljjj y ill jlS-alLj 

A-l3 l 3 j 1 *jI CjLu jSlj i aJjIj^II juijl yC- Cljjij * 'j j ■ ■■ ■ <Ia*j]l l_L$jjl oJ_lAS 

C 

LllLjjLal! ,Aj_a.j jlaill (jjai-J * fl ‘“ J Ajll ' J1 ^ A I ^ ‘>1! L_LuilL» 

(j»S»ll jjic-j ‘ jj'j t^a-a-ajl jlj.a.'^aLi (Jxlxjj ^jlilall (Jjaall y\ . A all > all jL&jVI y* 

^j 3 Ajli_C- (jC. IlOl i_J^Jaj i" ij ,-\ Ual_Lj j 1 0 jlilajl J*a ‘ill (jLj ,_i_aj yjt 

Jslj <_LaL«S (J -■ ill jli l AwaJ^La cjjjlall jj£u i^a-jc- . ^ 1 1 — "\J oJjljll Aj_j^JI <_Sjjiall 

A % j a ull jLajVI (jJI ^ Lilli <J£ Jijj Ajj-S i~> j .-v y* ej-J-iS sAjli Al jLiAaall j^ill 

t 

aUJIj JjUI jLaJI Cjja^.j a la. \W ^ Lilli *U»tl ^jj ^jj - jlj i 

. JjA^al -fcx.il ^\a ^3 A1 j < n A \\ a r- 


^Ic. tjLAjV^ Cj^fclJ CJ ic. jL^a-JI L-Sj ^ t jl«xbJ A-llUi <jl 

(JL&jLLuJ A ,ua 1 jl.Ajjjj AjAi^V^j ^ic- 3.CHIC rco y^ y a» 11 _^Jatll la j jj 

a£ll jj a A_lj^)la Jl J ■ ' ■- ! ocLi^jl oAA ^jjSj LjVLaJi yajLi . Cjj r" Lilli 

JL&jtLuilj Lai <■ (Jjl-v-all Lgj-a AjAij ALaa.1 wall (jV 


tAa e 


jljj CjIjji Cjjlj LalS jlj-oOiiilj jljjjj tejAjll SjSj^a (jAfi ^Ij^JI AjAiij (jli (JajJI 

" ^ • X ^VY — ^jaaJ AlajJI (jli 4*aJ^Le >_»jjJajl tlulS IjJI . ojAjll Al^ill 

^Ull) jA .^->a jjlS Ijlj tlaajJ ajAjll r^i*ll jlakll Cjl jaj C ua * 

_v ^ A * — ^ ^ jjl ^jS«j a! i ill jjli l~ ilj^« *^,. ^ ^ ^ * x o ^ (jLc, JpSjjj 

. L-ojj ajAjil jL^all ^jlaAll yA ililj^aaluLO aiaj M • 


Gliocladium virens j la ai\ 

iJilajj a"u -> i AjAajAall CjLUISII (jja jASl jLls-a JUaIa Alj . AjjjII y* Jjj*A >1 »a 1I lift 

:^ »La .ajjjII AjalSll Phytophthora jLH\ y ^Ijll AjujI ^^Ir. 

1 - Phytophthora cinnamomi. 

2 - P. cactonun 


3 - P./ragariae 

4 - P.nicotianae 

P.chmamomi jkiJI j^j L-i-ib G. virens ^kiil (jl jjxu ^uIajlJ) iojLxjII ^ 

. ( X ^ J Jii ) (ji (_£ji) (jLiiai (ji ‘La.j.ijdl <C-j jJI 



jL^alt jkiJI (ultVI Pliytopliihora cinmniwnu jLill j-«j L-ui tjiu : ( T \ ) Ji»i 

jkill tjJjiJI jjjj. jjull itx jb . bc.jjv»jl (ji Gliocladium virens 

.P.cinnanwini 


rv* 


dj Lilli jJaII <*jlL»li 

Cladorrhinum j*^Ll: III 

4 4jjill J 4jxKll 4_ul_li]l 4xxaj-axli dlijlfU 4jjXaJI 4_xjlixil Jc. AiuiaJI ClLajVl 
l£bij J 4_3jjtxll ajljj JJ tuj> JjXJ £-jLull IIa . jjid-tx ^jLuiJbj jJaCLuili jjji 

Ljjj^j iCjLi Ja3 Jxjx. 1 jillj 4 a Vi 1 ^ 4 i j \ -v 4 _xjUlx Jal jX JLuLLuil jl f l laxjj (JjS «* ' 

C 

Ji^iall ajjdx 4 jj 4^11 Jjlixll ^2 "tjy^MA JJaS ^Ijl 4»x>i tilliA . jjuixjLxjiuSlj 

* ( 

. Cladorrhinum j-uJ Ijl i—ildaj jl j£xjj «i_iljSll j* <JjV1 
* 

J 4jj Jl-fc'll 4 _xjLax1I ^ml3 dlLUl jajal (Jxxx J v L a l x ll ji.V n*'-^ -» d)ljui sAjJ 
4_1jj Jfc jjaJJ 4 j HIII l-i j .4) jajjl 4jjl Ija3 lilllA jl 4 41ui l£jjxi J BeltSVjlle 

c 1 w 

^y£ j »_uL-il 4 j^1j 'i-lxl 4x.jdajxll j % illl jjii jx aljdLx 4^jj ->. <"'l >1 .’*■« .» + jJI + (.La 
j Ua Ui 4 _jjL a 4 jjj J j_a_illl jjJj ^,daj XlC. . R.SOldtli JailL 4jjlx 4 a l"' 1 ■% 4 jjj 

l 

bb.idl j (Jjill J jaj_xx!l jjlSil ^ Lilli <iLi£ jl. l.*la V jjiijj Jax 11 a j R.solani 

J^ J •> Jl Jjl ' j-« j x‘i j Jl J**!' ' j jl 3 ‘ J «-«ll J jl J 4-j-lj 'f- 1 3 » ‘‘—jj 

^y-ax jill _j^ajJl j-jJI jjli J R.solani Jaill (_jx Ja^j 4-e.Lui X £ jLa»VI 

4xaJ jjl OUaljill -Ijax Jl Jaill IIa j-a dLiC. Jlujl Aic. . Jjjll ^3 jajxxll jjlSIl 

Cla- 4 ji ^jaL^i Jx. jiaiJI 11 a L_ix-a i l^JjJi J W. GaitlS 4 -u.Uj CaaTl (CBS) 

.dorrhinum foecundissimum Sacc & Marchal 

J|jA j»J jlj ■ '■■ J « Jj AjJXM dlljj jJ^JaUj Jjliiij Jail I 11 a uljaliluu _jA±j 

* * 

dlUj j 11 jx Jjilic. (J£uu Ulxail Jillj ‘ “SiJAl ajxa ‘ jlj-?-jl Jj (_JjLaj jj dill jJjj 

dllj ji ^.u^VI (Jiill likbj 4<a^lj j^c. 4jJjjjSll Jilj^JI . 4iliill JjdajJI 

Buck- jx jl J_)_j]l jx Jaill jl j^4J . jJJ_xj_Jxa — X,°^ .X — V) -^ 

< « 
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LJ^iSjjjlj jhji) £*j { jl&Cladorrhinum jhJi\ j*jfc 


lIi^jj j aIL^aII ^ Cilj-jj^jaj Jr- C.foecundissimwn jkill j_i] 
^■jljJI Jj 4 j>jJI J < R.solani AjJI J ^ISII jLill AAa ajjjjJI AajlLall J a 3«.U£ 
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J JUutiujVI Jc- AlaliS (_$A-a AluajAj R.solani Jaill qE. - .■ ■'all ((Jiliilj (jLajAljJI 
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jU al l jc. a n ^ "iJ I ...II j -.'<' djIjijLill iajjCuj cliai.a AT CC- 62375 ilTCiJlj 

C C ( » 

(_jjl <jli CF-1 il2LuJI JUxiuil Lai .jAill ^ja ^*aj^ aju SL ^j-Aaljl ^ R.solani 
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.^riir^irijjl Aa. ) (jiljAall Jl^ll jjaa LJLa. i 
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«b ^ fr^l Aa jUHl 

fjA+ui 4J jj-iAi^U! JjJall iAjjjJI ClUSLi 4 j^.i*yi ‘■'il^jUa'l T.flciVUS J^ai^ jf" ' 

Jz jLill 13 a Ja*i«j .P.vermiculatum jA cjjlj^a <Jj PeniciUium dangeardii 
jlajjlJI . jJaLaiall ^ ajiut 1 jjAjI J3 lajJJ j^S 1 CjLiill (_jJal^al ^j^-*» j] 4 j^JaII 4-ajLLoil 
Sclerotium Sclerotinia , R.solani, Sclerotium rolf- J£ .^Lc. JjLjj j (jjuLLkJlj 

4^ajl a all ^gi .iLCajoll jjl^JI l3& iJjJ jua 4l,aa.\ mall 4 K\ >Kj Jl j[_S ^Lt (J ^jj j- 4 J/7, 

jUaiJI i Mycoparasitism ^jiaill Jikijl J*Jij t<uLull A^aj^all CjL>Li]l 4jjjaJI 

4.I „11 4^ajlLallj Jjasliill i ^gjj,-yll 
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Chitinase. B- 1.3 - gluca- JL» 2 jl %1l jlasJ 4\U^I CiUjjiVI jkalt 13 a JajlLuu 

Verticillium jLill jLaaj T.flavus Jaii\ jl j_a.j .(_$jjjJI ,iL<»ill ^ nase, cellulase, 

Mi- 4jha.il i 4jj_a^JI .L^VI jl Lajl .i^jj t^j^iaJI jLoJIj JiLsIl ( Vi > L jc. dahliae 
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±\ /.ruall jkiil 4 _cj_3_« Jiij jl j£Lu iV. dahliae (_>aj_a-all jLiil crosclerotia 
GlllCOSC ojLa (Jxj ^yll 0^°^ 4_&jjjdl ^-ilj l^jfi laj jjjJI 4jajjJI sift . T.flciVUS 

t- «* C 

4jl V] iL^Likll ^jLi. ajjj-all diLajjjVI j-a Ijjj-C- T.flavus jJakil jl £-a .oxidase 

. 4j_$ja]I hajliall ^yi 4j»lj (_$ill j»AVI jj.lll 4j djbujj VI a3fc j» (_$l JAaj ^ ^ V/ 4jlil 

hajLLall dlVVLiJI j-a jlijiiaj s4jjLc. CllVVL uj J-ix, L-Jjl > "'ll (_JJlaI ^ Cj1a»-!LluI 
CjLajjjVI jl_>al -h=- l_jjjJ_a_-a T.jlavus Ja*\\ j-a ijJjL-ajix (^fjJaijl — j . ) .a ll 

^yi Iajj^j Cullulascj B- 1,3 - glucanascj Chitinase ^jlaJI jIaaII 4^h>%JI 
jLij j& <~- 4jl_«aVI tilljj ( S./’olfsil ^)lail] 4JJ *^ll ^LuuaVI (_ 5 -l£- 

. V.dahliae jLill LUij 4j_>La ijl^a jlj-a jlji] ^Jlc. l^jjiLaj Uj^alill 
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LiiL^jj'yi (j-o ^ ji^ iLiLlq_£ jji3 Ben TFI - R6 (JjLftjij.il! iajLLftll e^klall ^jl 
djV^LuJI ^-a aJjIUL V.dahliae j S. rolf si i ^jL» q N lijjiill ialLj aj jjj tAJiJI 
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4-ajliLallj T.flavus 4^1^ Ajjlaill Jilaill i jAlk jl jaiJ aslj . ^jj-VI Cjl_>ila3lj 4jjl«]l 
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(j_«j . Chilinase ^jjjJ jlj-sV 4_L1 Li; il < S.rolfsii (jia^-a-all <j 4jj ■ -11 

•LIuL) jjlc- V.dahliae jLj&] Ajj j %ll A-ojliail T.flavus JaLLj (jli {_gjiJ Aua»lj 
^>uj djLjjj ajLall d aj& j] * 1 1 - Glucose - oxidase Jiix ^g^L-all 4 -'^ll 
<jMicrosclerotia aajs.iJI ajj^sJI ^L_a>VI ajcaVl jjUl i_u--uj t jkill CiliaA 
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aji-21 tLJajii jj^a inJ j^lc. Jj JUxlj ^gj > ~a iA.jJ 

l _jl c ' l .^-11 A_lC-jL/ 1 Li - j . AjLaj Aj^i ^ ® * U"^J- 2 ^ 'c 1 ! jCJ .vllj 
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: JjAaJl (J 1&. LiUia.!>U 

• OAilhM o* / N-acelyl glucoseamine j- = ChiUnasc 

■UROJ^ l> /a*Lui / jk- JjajjL* = Glucanase j Cellulase 
jJiL. / ALio / H202j>l^jji« = Glucose oxidase 
la j ju (_fili 4_c.jjJI »*\j (jA < flj A ^^.k.1 = V. dahliae jLill J1 ^LajJl iaUo 

, 4al£ jLaII AjjaaJI ^ 1 i^ -v V1 Cjtdjj 
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: (U) fij jLi 

_>all Aj_^a_aJI »IuaV 1 t jlc. T.llavus jlaill j^ "ajy^ 
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j Ui' i i A_j.1n.11JI *.Jj-C Cj^II ^>Ua]l ui Ajj-L-ull Aa_> ^ all ^...L.-a V -iTi : A 

. (Cl) Ajj*ill ^Ua-VI Ch&j T.flavus 

CjI>«a1I jjJI (JJjj 0 J A \ .iini'l idl JaVl UX Ajj a -a. J'l A a. ■>.]' (jJ—a aj : B 

.(Pc) aJyAC- ljl>.iiilil i Ajj/.-iC 

iT. flilVUS Wj S.VOlfsti f la^ll Ajj ■a -JI Ja ! C i D 

CllilA Jji. I t i.".)la IA . i' i ) j II jlail! _y* AaaL^.a S. rolfsii (Sr) C.lUjA J d J 

.C + D^LSSr 

( a-« ^In* a (jli 1.Hants CjUja ^jjla ™ L) -PE 

'■JjSjJ (3 -* a aiYla Cjajl J jla'l Ajjjjl lil]!l£ . Ah ..-it a J-j iVij jiiij S.rolfsii 

.(Ap) jal l ^-> 1 VI j.Af, 

^L.ih.^VI (CW) a5u.A- u.ll Aj^LkJl j^aJI T.flavus LLja = F + G 
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. /jUiJj'jl j! t ^ n« f\* Ifl \ A 4C1jLa11| L- IJ i jAaJI \'lA i ^y£ 

‘ e 

1 &JLa.a\: Xic. AjV illjj (-4-n-aV) A iaj a j Ujjj£ j tu") li* jj-a ^d_^jVI '-»« > 

t-\j •>! % aj .'.] u< AjuV Cj 1.» laaa £tlij ^jji I^j-irk/ijl ■*■•■ -.~1 ; ^ A iil.'i c. A_l_u ^\r_ 

AajXC- ^jaijj^a j.Lj »ii i AXjaii-a J^aujj AjcaV OL» J-ua £CJlii V _^-^Vl (jaa*_Jl . »ji 

. CjU unll 

Pseudomonas flno- ^ CiLult jJal_>*V Aj^uJI a^jILJI ^ Ji..ii jjjJl £-ljjVl ,»a1 

. P.aeruginosa aUlillj P.putida ^jjllj . CHAO aIXJI rescens 

P.fluorescence CHAO aJV wJI 

jjIjJ ej-ajLi^sIl P.fluorescence a_^ .; *^]i Lj j l£JI ^ ^Y^LaJI <_>«j 

Al«a^j Ajjj Jlilljj iAjjjII ^ Aialii Ailii_s Cialjjal JhlL' Q\ ^jlcLluTi tdiliiJl 

ijc. jjj_aJI (jjJl a^jaJI diUjl^li lij..j n • A-ic-ljjll JUj-oIaJI ^ ^IjjVI 

Iron - Chelating Ajjii-a tlib£j^a jl CjIjjjSxii ilihlu*< j'bjJ 

c c 

jjilj^VI la-u!u ^ A^uaVl 4 l ^lc. Aa.~uij si* .metabolites 

f f 

: ls a LpaljaaVI lijili'i jji JUi jj j IjJ (jill j»aI . LjjjSLJI ai* 

1 - Phenazine - 1 - Carboxylic acid. 

2 - Hydrogen Cyanide 


m 



JIiLlJI *Jj Ji 

3 - 2,4 - diacetyl phioroglucinol (Phi) 

4 - Oomycin A 

5 - Pyoluleorin (Pit) 

6 - Pyrrolni trill 


:diU£j-aII (j<i« 4 5ajLuuili (YY" (J^4i) dy-y 


Psemfoni.mas spp, 

pyoluleorin pyrrolniirin 2.4 diaceiylphlorogiuciiiol 



pheiu/ine I -carboxyl*W 2-hydroxyphenazine l carboxylaie 


hydrogen cyanide 


lit.' = N 


2 -hydro* yphenazinc 


l,e S^ 






jji Jjj 1 4 ■—j -a ill ,j-a aaltC a U> Aj^LajIuI i_j'u£joju ( YT J J * ■* 

. Aullitl la-LUJ 

jjjj~Cdl jlj rJuOjxli ■UaS ^ j.V-k a d±aj bjaiSdll jjni ebjl 

(Pvd) Pyoveidines ^ylLj ac jjjjjjjjLj jilij r^jjxx t_y*j 
<kjkj Ia« s iojjill Gix a LiSjj jjjjjijajLuJl. Pseudobactins ji 

.13 tjjJalj-aS/l iaaaij (ji (Pvd) Jl (jlc. (J^ 1 ^ j] JyjlSll ljjj3 (Jii 

* 

Clljilallj Aj ll^ail JjiaJl CjL£>4 £A AjjlLa) P\'d _il A J JtVj jjix- tluj^.1 jjjil CjUjJ) 

. (Pvd J UU\ 


r,\r 



CjLill 


Fnsariwn sp iPythium sp jLitt aj^jjJI a-«jIUI ^i Ja*jJ as Pvd c_a£jJI jj 
Pseudomonas CiYV—^ j* aa_e AlU jUi ^y . Erwinia carotovore Lryj^Jlj 
jc- <Lls CjUjI»-« dlliA . (jia^oVl f~ij i Ti jji la?. fl» u*j (jjJ Pvd Jl jli 

t 

lifcj (Sal) liLLtU' cr a *-*‘ <1 ^l-YI ^alall iPyochelin (Pch) j^jjaUl 

c 

Pythi- jLal\ A^jliL ^ dljLiu Pch jL ail. Pseudomonas diY^L L >a* j aLJ^j 

. P. aeruginosa aIYaJI Jjja. -LLU 1 calilij JLc. uni 

ji*ll lP^J^ ' a .'"''* “Pje l>* -'Lai OJjx. 4 P.fluorescens CHAO Ljjjj^JI 

£-l_jjl jC. A JUaIa'I Jj-l-all (_>oIjaI jA A ill % A dlljllj L$jl Oa.j d.M.:> 4 jlijJI JjJ_al 

a!=l»J_j-A Tpjjn oAjOX. Aj^jIj Jj “io'i 1 jj dlliJk . A_jjLijll i-Oaj « Jl dll^ln.all j>.a 
Ked & Defago oOs-j L lo& i l ja jaII -Lull ^ji (jja util l^iLdm as 4 CHAO aJ^LJI 

( e 

,^3 a j-jVI (jijdl lijijj jji jl.ic.Lti Cij^L 4 Ph 1 j HCN La ^uljill ooa j»aI 4 ^ H ^ 1 aOj 
LI .^aIII (Take all) (J^UI L:.L Jka Phi Jl ji i_a.j dlli£ . jlLill 
4 jL^pV 1 t^A oULaill ijlij uvijt ^aLmij 4 j 1 juLs Pit 

* c ( 

ULL jjJY Jl Pvd Jj^j jl jjjj a■> <>ilj aJJ LLa (jl V] itjjAliull diljjJll JbjiLu< 
Pch Lia-i l 7 s 11 j CHAO aJV— jl (jli LilL . oLI jj-iLl ajj j -Jl A^sjliJI 

• ^-^34 |J (_p3l^)-aVI la J rd Ua 4Salj 

a!V_iJI Gac A a_i 1 c. i311=j Global activator Ivi Jl (_ 5 jjSJI (jj^Jl jl 
Pllj Phi 4 HCN (j-a Ajjjldll Jj«"'ll j-« aa_c. liljlm ^hn cLiiLui ajj ^' i J l 
.Phospholipase Cj Protease ^^JmIj 4 Tryptophan side-chain oxidase diUjjjlj 
(jIa^js (jlijS^s L»a Lern A (JuLm-^VI Jjllaj Jy^j Gac A aj\ ~^~i mVI ^jh 11 jjai. j) 
^ ajjIoJI aiaJI djLSj-a jrblV vijlUx jaL Gac A (jjLaJI jl. Pseudomonas (j*lsJl 
4 BL 915 aJXa P.fluorescens j-* Gac A ^blV a_j 1LJI diljiUI jSIj 4 CHAO 
cPyrrolnitrin j HCN Ji-» Aj^laill diblOa-JI cUij_ 4 i. j- jjox. ^Uj ^ Jjilij L^jli 

s e “ 

^lajV A_JUJI 4 dlljoUI jli All La AjUjlaJj Lajl . jj^al jaVI ia j l. U (ji LjJfrliS 4 41 Ji i j 

jLkoll jjoiiVI j ic Vij di i ^jlx-L^-ij.-i-a jj^j 4 CHAO il^L—Jt jx Gac A 
. Gac A jiail ^laiyi 'G ; ?-_V 4 AiLaVI illiLill ^a ijjliJli aoij AOai -> . ~ A 



CjLiil jjJai 

jx 4 j, i “'"41 4 4' a. aII Ajjljjll (j^alj-aVI jA GjJlc- Jaljj CHAO 4JV-a 1I jli ‘41’i ^ 
((ajLlu Ub>£j AjjjjSb- 4 ajLaa-* J j_« 4 .U j *jll Lj_ijSu!l *r1<~i . Ajj-ill AlalS djbjlaS 

'o^ila CLili CHAO aJV-aII jA Cal i") iii 4 lilliA jl VI < ^jJsjajI ^*J '"'jl Ajjijj^a L^14 ^lillj 
Iaaj tHCN t PIt«Ph 1 ^bjl ^jlc. jjls j_ix a*j ^illj (Gac AJ .k\4l ^jjSJI jj^JI ^ 
CjIjjLJI iajja-ui a_*^> jlj_kllj < Cress Ji_A jj'i ilill CjI j djtaLii Ajlij ^ J4 l »j 
Gac A jrljjy aJUI diljikll jli JjUaIIjj .Pythium ultimum JLil\ jx <■ ^ ■; ■■■ "41 
ia^ixg Xij ajillj £ia£jI JIa <4jU- ta>i]I A^Aslaj aJ_al^]l Ailajl Cab Cabbj jl xjaa ■”"' 

. j^Lall ^a^allj AjL^VI jA £Caa 11 In a Vi j . A—i 8,’l ^LuJI _JiaAjl jC. i. - U-u-ij illj CjljjUi 

Jij.un,all . Pvd j Pch jj> ljaa£ ^e 444 1 Gac A j-bal ^ AalUl ol ^iLil jls Jla Aal u^j 
>., 1 .>.j i Gac A J aJUI aI^^LJI Alauilja ^Li ^ill (J^sjaII jA Aalijil jj£I j j ■" °~> (jlx 
( _ J -i]l CHA - 496 aJVaJI JIa Pvd j Gac A ^Liij aJLJI Aialiall CaljiUl AaIjj 

. (j-UaJl jV^k.VI ii±jb jc. CiIajI 

(C-HAO 4 JXJI aJjUaIIj Sal j Pch jA ajaa£ t"'l jaS ^ciia CHA- 496 aI^LuJI 
■ - u ■ ■ ■» Gaeumannomyces gram inis j P ultimiun jLall ; ajL^sVI jA ^aISI JaLVij 
AiLiAal jl . La^laiLa. j^A) jbaJIj CreSS Jl ClLa IaIu ( 1 Jjl^) j^LJI (J^o^aII 

j iJajuJI ^ CHA- 496 aDaJI AkJja Sal j Pch ^ba) ^aSL JajjlS 

. jjitAall AjjjJI ^Jlc. ^ CjLnl! Ajlij 

jjiaiill Clljj ClbLlj Aalijl AjJjJ^as Gac A jJaJI Aiolaj jl jL<aJLkL) Jjill jS-W 

jS>Al ‘41 ^ ObL n ill A^La. oJ-al^ll Aakll ClbLdl Ajj_jjAa dluulj jj.,1 all ^oI^aI Iia 

< 

Pvd ^Lii] ^gk a j jlxill A_ajaJ>A!l. a jjJLa ^ Aiklj jjSj Sal jl j j Pch jb Jjill 

. AjUajJI Ablall jjia ^yo\^Ai '41 CHAO AliLuJI jA Gac Aj 


t\o 


Olujt AJjLaJ) 


jiaill (j-t CyU^nlul l ujljjlaJI Lj_Lu ^ ti', j_yb .’ (t ’ ) JjiA, 

G.t’Jritici jkiil jjc uumLU!) ^aill (JaUII P.ultiniuin 

s>JLlaj tCHAO Ajy—u P.flttorescens Ljj-LiJI <jLoLL**l AJawljj 
. Pvd j Gac A j> JS1 £U;*I Aoi'uJ! CHA - 496 


£aa1I 

(ll 

IjjlJI lajlui jjAAj 



O* 3 lW J 

JjUalt dJ>l' 

ijLtfj x 

EjUJl uj>" 
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JjjijS 
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so^ 

oao 

Vo 

jkL-a 

m 
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<jX£■ CiUa^Mi 

Ijji V ajL-VI a!4UI ^ CHA - 496 LI ^UVI ^ CHAO aJ4UI 

^]l 4 LjuAjJI AjjjiS ajA-aJI 4. • Pvd Vj Gac A 

4 £ j a»rfi ^ ij _^*ll Jjh (jl£ *Csl^JI ajjjII ^ j AjAjk ^1 jc - ^\ a ^A 
. ^ H H Y <iu Keet et al | CLiULdl Cjjm £ LI 4(_pa y* ^ jAj j*~& (jl - 


J-U ^ ^ill CHAO <EL, 3 L-a*j 1I L^uiJI J\ Cosmid pME 3090 Jbo) J 

^_3 4 _ljiL£ 4 -i j -'. i. CjljjLii ^jX- 1 A al "A a <JjLij 1 4*41 s ~ Ajj l-fc A_ 4 jLjLa 

o — V j 1 a-L#j * j c^UjII ^jx. <jjlill j -vll Ciljl 4 V 1 Jl ^Lul c_ic.L^j 4 4jjj]l 

- VA3 






















IaJ iCHAO/ pME 3090 aI^UI . lU*J' ^ Phi j Pit ^ obUJI B i* .ajUaJ 
P-±E- jl t-lLwa-all £Aa_ill Jjj-wjjjljll A 6 Inia ^ Phi j Pit (Jl (j a oj j iS A ^ 

A3 A_lSjaII aJ^UIj AjlaciVI aJV_JJ AjjiJI *Ag jljLajl ftf-bS ^jl . P.ultiniWI jAailb A-lb^all 

. AijljjnJl ^Uaj A ah A all ^jAajAall (jJUl — (Jjljdl ( JM CllbLaJ (Jl aa.u.u 1 m'lij l Ba ^ 

t- 

Vj P.ulthmnn Ada Ajlijll V tAjj_i_xll ajIaIamII (>» j±j£ 1I ^-LijVLj ajUj jilli V 
aJV_JI (jLa ;J_lLLalljj . TAB-llI ClLij j-ai _JjLjJ Vj G.g.trilici ^J^Lall 4 jJa_J<all J-1»S A_Aa 
Jjjj (jJaj_a (j-4 jl_i_aJl Ajlij ^yi aj_J_l£ ijLj Cj^I CHAO/pME 3090 aa£jJ 
.CHAO b.jL^Vi aJVLJI ^ AjjLLalL Phomopsis sclerotiokles jkij ^jjjlj^jili 

JSLii dlLii jjA^ bn t Ajj.i.a.1 1 CjblAaall ^j-a »j J i ^ plj a S A_aAiiall dlV^LuJl 

(j>ia Vi (jSLlj tbjL-oVI AJVdJI (ja Thielaviopsis basicola jiaill a .An Jdail ji..a 

t 

LaAi£. . Ajjiiall ajill dlliLu jai ^ylt LAjI A_aba qjSjj (JjLkjll dlliLij jaj j j _> S tJSbj 
djhjlSlI ^ la J. laA jj L$jU ‘jbaJ Cilj-a jl King's Bagaf A_Lj ^jic. 4-iSjall aJ^EJI j^aj 
(jmn^all Phi J Pit jjjjLa jjl . CHAO AjLaVI AH/ball Alxaj laa (Jaojl jjfba j A-Aa^Jaall 

Ajj£a«] 1 ijjll ijjljllij (jLinJl ClbLu clijlS . &jAi_a-all djlij]ai]l ■» 7-' (jAiaLa hilS 

A j J m -v jjjj Aa V_c- A^.jj V . ^aillj jliJkJl diubj ^ja v jj~ <11 (jjjjLall tillil diLa 

A_jSjall AjV_J 1 AjoailjJ ^jAajall b' '"'I A_*,jjj A at. ana’ll Ajjj.all Cjljlaoal] ^jJaj_Aall (jjlSJl 

jjJJi-Jj . AiS^jaall AlVaJI AiAiiij djUili Axuiluiik (jAJ Aal^lc. Aa.jj V JJaSj . IajJ oJjSaaII 

Cosmid duis bj La_is aia^i (ji (_p»jAall (jllSll jja (_b«al ajjIuII ^IjiVl (jL 

bj^j ajjaJI bajlLall (jjaaaj ^il t^^jj CHAO aJ^LJI P .fluorescens ^pME 3090 

■ (^ 



OLuJI ^*1 AjjJaJI 


AJai^uil ujLjJaiJl kjVi kkj J : (i >) ^Jj Jja^ 

•jV*' <3^' <yk 44>*5 Ij A^LaV! 


4_Lu pl» lakull 

jW CjJ>. 

King S Auj Lf l£- (Jj Jajjjjj 

agar B 

iijauil ^ji JxCi. <*1 j jLAJl 

CHAO/ pME 
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pME 3090 
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— 
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num 


4_j^jjjfLiil j«" i 11 : a! '| ^ j Ai.i 1 ^i 4.^ 1 -v. \ \ ^ T | a | ^j l-»a 1 I.kuH ^IL : JjJjJ! 

. 1 " ^ ‘ yoj j>->a ’ l J 

^rr%,J. I Aajlail j-J ciJu—LJ' 

dlljjij CjjLaj i JjLiJjJyljJl AaWu (ji (JuA*J (_5j]l t ACo^>aa 1I jk Ljjl'^j'1 £-l_jjl i^AXJ 

t 

^jaUj SjaU»]I oii CiLulil] A^jLsjs jpSl sLjJ 4kk tAl£ CjLuJI <J>la. Ajj>j]ja u 3 

oIa Cjj_Sj iij .Induced systemic resistance (ISR) AiaJukl Ajjl$>11 k^LLd! 

Akj.tfJI aUjljLall 'Jta .a Vi . djtjLuIl ^ jjj£ ^ jjLuijijjljll LjJjSj (j - 4 sjAliall 

Lfrjl a ifi (jlj c J C^_ < )jfc4l djljjl£JI ^y» £*nlj (_Jid (_)ja^sll j_yJal j JX-l 

<L*u!_^i jj-“" LjjjjSj 4jak_^) ISR (jlj allVLail (_^aau ij^ • ® J *3 u «q 

(jjlill Ciajl t£llj ‘ ‘Lwajjdh Ails-iaSI LlllijjjjjlJ <jjtg_aJi dlU «■> "ill 

Systemic acquired resis- l$Ac. jUajj t <wik«]i JjUJI j^mII 













Cl Lull (jioljljuJI 

j * y ^4 <ialji* jj£j V _>dnJj1jll L^>dJ ISR jla (jjkl Ciifk ^yi . tance (SAR) 

, Aj^aj-JI *-« Lind I i~'l' ''jjj'l 

liA jj£- LI_^Vl Jlj]Y ?? ISR j_y]l J ' i -jjjljU Ijjdj £-« jiaJl Jc-lij ajJLl Uj id 

-1 Aj jj^yUi i pa Va., 4 ’ 1 ) Ajjajdl (_Wj*JI jy» jjC-ji tilljA j£l]j 1 ^ 1 IVj 4 -v dj jj c. JlyJI 

Lipopolysac-iad ^jLaJI *.lkdl j* O-antigenic <LL .LUi L.$ ,L«aj J ai ISR 

jiu tlVCS - 374 j WCS- 4I7r Lik P.fluorescens Ljyjdl j* (LPS) charides 

IV CS- j_4 LPS jjli tillil LaldVlj ■ J^»*" »jJjVj J «" J^jJ ISR j>£. 4-1 j\ ^dl l^jl 

diljikl jla JL. LI (_jlc-j . Jiijill Ji Jjd /S’/? -I AAijiluil ‘"^^j aa 417-r 

CjlL. ^ i,jala JljjV dl£ LPS j* did WCS- 374 j WCS - 417r j* 

jj» li'nft Vl* IjIaLa (_£>aJ (_$■!*-* (Jjl v* A_bali]| J-^ til iljtjlij ^ J_CB 

ajad j-» iliLljj^. £tijj ljj.ijStll jla tajad j^» .jdkdl ^jjLdl Lla. . ajad 

u'j <Lldl <J j^ii jj_jijjajLJl . ^Id ajad l-luuSjI Siderophores ( _ r «^ j ^Jd l 

A^ld 4aiujj_Jl A;'j-'..,Ji ^ alajj*iiVI (ji Cjljjik] Lg-ia jjSL ^jall ajad j^ aiLd 

a j j * * j » \j a - 4 ISR jjj_3jjiiLuJI Aj ^jJL) j_5a!1 jjall jc. J_il_«jl*d . A_a d^VL 

ajjli _yic. CHAO Lid P.fluorescens LjdJ 1 j* adj p_>il» <i)laA .dild 

jjjj£j (j-jjaa aao ISR J. c. dad (jk. pjadl aiaijj Pyoverdin jjaj-^C j-lajl <_yk 

^yi]! ajiUI jla i i«all ajad jj JdJ! ~ ^yi .^jliaJl ^jkall 

4.ki LtjlLJl obyLaiA (jic. Viv: WC5- 4I7rj WCS- 374 qa Pyoverdin ^1 jiiii 

V Pyoverdin i! jjaJI jla 11 a ^ Ajla JU. LI ^c.j . LiLaVI LXJI 

A-d«-»-«il pjljJI j4 (jikl ^yic.) LS -ksll Pyoverdin JI Jl ajuIajI jV i^llaj 1 pal* V' Ci 

jjjajjajLtll j-a^>^.1 ^y> fSA) JjlsI tJkimJI 1*1 .ISR (_yk riv WCS- 374 Lid 

Jl Ji J CM ur^ 1 CHAO J WCS- 374 j WCS 417r jjJiUi idl^ jodl 
%■ 

jjk clik jl j£-«jj jjl^JI j-a AjLa>J^dl SAR Jl ^ ^ a Jdc- SA jj . ISR 

jla p jVI LliJj .Ljjll jl ).ld aIaL*^* Jj«j ^^.aj-dl Cdld Ljl_^_^ Cjld 
SA ^jJI jixij CjIjiL a~^>j V LV Cojx. JIJjV ISR SA J^ai Jc. JAall 

. ISR ^lul Jt 1 1 'jy •»■ I aa ISR -Jc- Lkil Ijjy^ Jj'jll j>» 



■■■ ■ ' —— — —CjLil) (jJa )jJt AjjjJkJl <4 j1Lb1^ 

lUIx-j toLill jai (jlc. ajL». Lj>u5ujjjlj ^ P.aeruginosa 7NSK2 Ij jy^l l jl 
^ Pythium splendens Jia jjjjJi 'UojaJI ajjLa]I CjUjISJI iCo JUi 

c 

uA j^jjjjj-ljLJI j>a ^Ij-il Aj^LaJI oiA ^cjjj tAjiai] aJA (j3 . ^JaLa^ll 

Pyoche- ajla! *LuII c.<_$aIj LojI jA jalVi Iaa . SA j Pyochelin * Pyoverdin 

Jl jli t^JaLakll ClLtij Jjlc. jj_>SjjAjLJI jLioj jjiil Cll tJ lc. ClLiljJI ^ Jin 

* 

(J \c. a_J^,VI aJXJI ^ U-$iL Olu * Pyochelin Jl jl Pyoverdin 

Pyovcrdin Jl jl. »sx> J=»iJl j>t ^cilill CjIjjLJ) iajLJ Ajjj-ail A_ajlLall j y* Jlc <^j jam 

* «• 

^yl&j t^aij jLill ax Aiiall jjlc. jjaaliill (JjjJo i jc. ^La*j jV VLaia.1 jjSI Pyochelin j 
AJUia.1 tilliA (jl > ‘HI -vim Buysens et al. j£j aa a Pyochelin ijU iy^] \i JU aJ 

6A ^tlL) (jill a jilail jl Aaj 1 j mt) AxmIjAII ^2 . a'"' -■ '<■•■ A A_4jlLa!l jji J_a*jl AAJjia jjJO 

t l 

.lajLa f ^aJA .L j ) JJ ^jlc. ajAAxIl Aja'l ml L$jli ‘ A-lajll Ajl (jaLuol tJ [c. 

. .SA AiaJjJ A* -kUuxll AxjlLall (jJI till j j _ J i Ctalj >■ a >—..Vl jj£j J . J j C. ^tjljll dlljjLjl 

~2J J jjj'j" AjA_a_il oljl I 1 ^1 tilliA lluL£ LJj-uaLtil ClljLli jjLc. A_JjJ 

Butry- jkJI a^» <Wi«« AxjlL* dilAa.1 ^ Aa^» Culi Ijl Lai P.aeruginosa 7NSK2 

I fthji ajAaJL ajA*JI a]L». (ji Cjli!iLLa.VI (jjjia jft j . tis cinerea 

* 

j=oLli jc. ijLsx. ^ P.aeruginosa 7NSK2 aJXJI a^Ijj Alai wJI a^jILJI jl ia.j 

JjAjJI X-a.ljJ tjjjJo ClaJ l jjjjjjijLw Aj^ ^ijj aJvLuJI oAA jV ijlajj . AJXaJI (ji 

Ai>«J AjtiUI jljJI *aa djjjla.1 .ills tSA j Pyochelin i Pyoverdin e>jji_a-all 
> *- 

aAA jx jjJ) jl AaIj Jl jJ-A’i a jJa (JL ml u i l j^ AIxIulAI A^ajlLall ^ lAjJ J 

t- 1 t 

jJaill 0 -^a A^jlLail tJ lc. LliaJl LuaLml jJi*J A*al PlUmLi jl L_Jjlaill j^ jAfi . jljJI 

Pyo- Jl jjj jl* y .d jlaj V_j LJj^aaUll jji 7NSK2 Lj;£ill iJXa aI^I^j B.cinerea 

ILuij roA Ajla tJ lc. Jjjj £Liill j; <IaaZi ajjS ^ AjXaJL Ajliill Alia. jLi dllJS . chelin 

t 

| _yi& ili-aJl Jjl_u Lo_S (I fl Mijj AijjJallj Pyochelijl Jlj .uLmII (_pia-a. «.lu jia. 

.B.cinerea jUI Ajjl^aJI a^jUJI 

- . — — — r\' 



Cilia] i L ya\ 


Bacillus (j.. —t: II 


4 AlLi.b (jj£ii . CjUlkl AjjlJJ-C- jl All! J& (.* 11jjjiS i ^l-vl l IAA aI_^sI 

C ft 

jt A j*ajj Aili-lill " t %i,< ^)J_C- ^JjJcAXJ 4 4^4 *.l^ ialj-ujl 

\ U*k V 4 At Urtlt ©AA A-A t^C-Lkili A_fll'i^ .a J . ^I^C. A» \^1 4_l-v jpfl 4 4jj 

IgJ fn,.MJ uLlljjiaJlj CjliljCI 4- lju-ij l$ix (jj-n.jlij Ajxj l^rnlLc. (juixll LlA ^Ijjl . jlllilSjl 

.Bacillus subtilis Jlixll £•jill. Cialjxl 

Ljj jxl\i]l LjjAjJ O* J-^ ‘O'* (- 5 ^ ‘^J « > 4 <juiaJl IaA ^Ijjl 

< t 

^JjAj jjij aAxIxx£ lfrllx»iul AiC- eil] Aj 4 !»!__)£• Aj_a.^x (_£ji.YI ji A^Auxjll 

t- 

djli IgjL LjjjSa]! aAA jlxij .jjAiJl (jJ-il Aia^xxll LjbjlSlI (jx jjilll «AA Ajlij] 

l^Llijj A-Aita CljjjSj jjk- L^jjiLJ dUjj Longer shelf life JijC Vu*. uiiu 

. jjjbli ^ulj <j;ax CjIa Ajjjuk CjbLiax jrbij ^ 

(■ c 

. B.subtilis A13 ^^a Ajj;pJI Cjlixll ^ ajji£ AiaAI dibj Ai^xx oYYLuJl jisSil (jx 

aiA 4_Lu Broadbent «,jSi L» 11a) LJIjJlJ <^i A_im Y<s Aix jilSil I a* Jj-e 

< 

4 A-ilajxixll CjLiliJl (jx AjAxI JxJlxll * jl~j <*' "'H LfrlJ AAx (JaLuil ■" ]J JA •>■ 1 Aj^di 

t t 

i jj-ail 1 A»x 3 jll ajlill (Jix O Li bill £yt juS uU L^jl Ljajl ^juiij 

. jjAill L^JIaxIujI .lie- 


*W ^ u'VI & Lui ^jy B. subtilis GBO- 3 ^ ^j_kl 4^4 * < 1 >L^ v^IUa 

vLajJI ^jj . ^jlaAil ^2 LcuLul diljjLjil Ja^Lui ^yla^o ^ojl Kodlclk. ^+u\ L~Li.vi a ^ ”1^31 

t■ 

ij"' -» (Jl<<“il t all (jinx.l A_^Li._j Ajj.l.xll ^ajlLJl jJ _4 AujUni jjjljjl Cjb 

t ( 

CjLjlilll j\A (jL ajUiLua ojjjLa. (jl j£joJ iu_lic- (^^Hj 4 o^jlLua jAlJ ^jllll tcaaI! 

Faul jSs ailj . Acomycotina t Basidiomycotina 4 Oomycetes CjL. j^a.xll ajjUII 
^Jaill CjLLia (jlj 4 a laii jj (jixl aa ^xiJl (_^3»L»11 (_ya_^>Jl (ji Y Aiu Camphellj 
aJjJLxJI ?«jiJl jjXa. (jk- uLdlali Aa G.gratuinis var. tritici yy> ^jull ^ii..Jl 
(jx LU Ajjj_*xll B.cereus var mycoides aL»^xll Lj pSull L^A. (jx (ji*-*: JLJ1 



CjIuII ^ 


(ji <_>«3>J1 A^sjliL* bjjSall oAA m'l (JA ^j£]j • yajA\ ‘ ')■■' - AjjjII 

lAA ??jj.il ilxUju ^yic. AjjjII l$]LJ Aic (jAijaJI jjjlSlb ''»AjjLall (JjjLaJi 
. ^hli ^lajlb j«ui 1 — 1 jIajII qa (jii£ jflj ‘ Y AjUJ L»L»j ^alj jag. 


f. 

A. j]r\ U jIait uJ ^ flftli-Sj J5I i<£jAXjb£ Bacillus c> ij-jl j \ 1 ■" 

f £ 

<JlT' «j 0 J,*a J ..*Mu8 lIiLvjI <illiA (Jta. Ajl LT^J • 4-*-aA*jll tjjjib'll £A ^jjUulLl 

Jj.^ >11 (ji»lJ^»l L-U ^>lj tJJJLuijjjljll 4 Lin'd J * ■ ~» ■ ■ ~< (jfjJI Clljjlill ^jd AlljJa ^j|jj j^.}3 

. jjii 41»1 *aS Ajjill ^ Ijilkj] Aic. Bacillus ^ijjL 1 ^l»jIL» 

L aIIaVI iiib ^a 

* 

(_jlalJ^»lj igjb> n*i ^A±ujj]l jjS (AjIjALiII JajjLwi (_yaj_« 4—djlidl B.CCK611S UW85 — \ 

* l£>>' 


Jj_a jji^. (ji (_>ia >4 <-»jLL«] B.megaterium B153- 2-2 - Y 

,\ ±y *l\ 

. (_^jlalll LllljjLill JajLd yayA Ldjlidl B.SUbtiHs GBO-3 — V 
. ^Ull (jiojdil Lajlidi B.mycoides — £ 

e * 

Bo- LjjjSJl y ^1jjl JLujlLwI ^laj * jj ojj^. 1 jjill i—ijlajJI u^omj Cij£j 

(ja ajxc tjjii < 1*1 «-* £ <ij-sll Lg-ll^al Aic. < LijVl sjljj '■—'■).■■!3 cillus 

ijl Y H Y a_Lmi Mavingui ct al jj£j aUj • jjilj ^**11' 3 '■» ■~ j - y t <jjl_ijil 

j_ji tOj-a.j-oll tilb (jc. i ill ] yiljllj j j a AjlLxa ^ i B.polymyXU CjUaju 

* * 

o«.US Cilj (JjSj yl (£*} Bacillus (j a CjVvbii (Jjc- y>j 4 Bulk soil 

t 

Cjlojlill yA ^*4lj {_5^A ija JUi JoLiu iJLllj jl 

B. cereus UW-85 <0^L. «JI 


cjljaU jjii tCjljlijll y» ^>jjS jji a^jLUI ^ is^-* y^Loll oa^J 

Phytaphthora medicaginis u LjiuJI ya jai ^jLoVI y* 

yc. i _ 11 .u'Jl y * _j' J aJI j' «*j ( P .nicOtiunUC jialllj “ijLj^yi yt _jl-l.ail CjlJjbj 



CjUill (jJal ja V 


Sclerotinia jLilii LL-aVI i_>» ( Pythium aphcmidermatum jkill 

CjIjJJU i - llni '|J i L^uall J]jj .jlc. AjjAaII Audi jai j Ajj LuljI , IflinOt 

. L^aJl J jj JjAa, (jlc- 

£-a (jjSb 4 JajljJI ^ (jjLvaJI ^XuijJI Clljjl) Jojiui (j^aj-a -LLu (jl 

^gS flij y ill < L»L L Ajj jjS ^rjl -til (j*» A_a.jbi. Ajj j 'Ll vlibLta-ail 

* 

<1!>LuJI oiiA LaAj^)ij aj^xLI obl.rt Jl (jie-j j s^ILa jjl aiij . aJTLJI 

^ i (J£u j <&j__y«ll 

LjJ.._). j£j!3 A 2J j jSlII £jl_^jall 4 <JJ J 'i^ l II llll *» nll^lj ‘ ' 'D AJI—H nnall jl 

0 w» /y£. jj jj-ij i ^ i V tiiJjj (LbLu ijj-SLJl CjIjjLJI .LjJLu -bi-ij i B. cere in UB-85 
ijjSL Aminopoly of jAj (Yi Zwittermicin A ^ JjVI 4<j^iaJl CibL^JI 
jAj Antibiotic B jj<~j»^Lil L»l .pH7 ^^Ic. iiLj_ijLS y, (jiilj Da YA'I ^ 

t * 

!j :j!aj Aminoglycoside (j-» jyLj <jl jA_ijj Kanosamine a_«_J <jj!L jl ^ijJLall 

-j -j cjijjlj (jx. (j^a^ail £1 aj Aj j j rJI C-lbl iVijII (j-» ^jjc.jjll >LS . A_jjljj Cjlj_yLui 

* t 

^ja L-ajLill CjLiiVI C-Lilljl <11 Ini ml (jAt -> j <jl_i 4 JjVI A j »n ' ' r. . ^j\ --. ail 

^ dliujl 4.'■ ■■■_' jjjLUl aLaJI Lai. (Yo P.medicaginis jlaill di'^L-aj^a. 

< 

. ^ f T (ji^all (^ylc. aj^Lall liaiL JlalLj dlLiVI <l>jjl 


kwiosainine 
HO^^o^^OI,oh 



UD-' 'V' '•Oil 
Nil-, 


liacilht i itteua 


Z'.viriiiriiiicin A 


o 

x 

H,N X N' 
II 


Oil Ml-. 


Nil-, 



Oil 


Nil, 


Oil Oil OH 


B.cereus LjalSyil Ujjij t AjjjaJl ubLixLl jjLjill uuSjjll : (Tf) JSL 


Phylnph- jiaill Cj^jUsajA dal^a! Zwittermicin A jLaa!I jjib : {^®) Jii 

- A . AamLaSI <u1 j*JI AJaall jjJI Alij fjA ^jjIcLm i*j thora medicaginis 

. jlJa.all tjA J a f f\jt- j&fA ^ ' * A j*S i 4libLi =• B . ALL* jjC- 

i Mitomycin C ejL» jl Tn 917 JLxiala CaljiUI j* AjjIaII CiVXall i-i^iHa LI 

t 

CibLflJI jjrtl \ i JaflJ Cjij^aJo 4 oj-flia ^j±l ^ja 4jl .1Aj 

CjI j Cj1j_& 4-> clj V ylj ^lllA ^ V * r /jjj l j^uj 4(jJa^*II ^j a ^ JL-C- Jeal^uU Cjljj 

^4 (Jil 4. U^j CjIjL/oJI aJj 4^pa^oll A &cLfi_£ 

LjjAm.a AlaJjj-tt 4 ^ <a Vl i Ajj j-fcH 4 _ia£ ^jj . AjL^aVI 

« * 

CjIjLu ^1 —^liili jl JijVI tlj-i — CjIaLwull AiLaj jjj .(jiajJl (jioajLsJi 

^jLiill oAA . jjiijJl laa aaj ^Jl Jjj (JasjaU a jjC ejila (_$J)IaaJ 1 

t 

Cib Aijj_aJI ujlaLrt^jl jji-i B.cereus UW- 85 lajjaSull (jla Jjill ^1 l59>* 

t 

CjljjLi 1 "j a -" (jjaj_a La < 1 ] liljLia jjjjlj i Fllllgl itlltlC CalajV>a 11 ^ l-i all _jaaLa!l 

. (_gjl a aJl dl 

< * 

4jl iIua (ijiLJI oOA jaala (jaaaj ‘ ( ^ fJj ) J,^ ^ UW030 ijiUI iLuilL LI 

Igal t _ s Ic. Jjj La (1.1a. Mala (jiajAll (j^aaiiu ( _ J lc. Ljaiila jjjSa (_£jj-aJI jUaiaII AaLoj 

. Gialui ojjSaLi Ajja^J) OIjUaiaII qa lal J^)ia V 








P.medicaginis jloiU ul^iyl AJlkL-J hj 1 Yi : (t T ) *ij Jjj_a, 

■ l bjj'fyH Jjd jjjk A^jaJ) tlib U a^Uj 


Jiib tiUjVl Jjla jjaajjILa 

J a / AjjjaJI cjIjUoaSI 

ijjaaJI jUiadtll 




Yo* 

y • • 

n 

D 

Yo 

jS- 

n* 

■ 

1 

yi • 

Y £ * 

YY < 

Y£ * 

Y3* 

n> 

YA* 

Zwittermicin A 

Kanosamine (Antibotic B) 


: JjiaJI (jle- CjUa^^L* 

. AjjdaJI tillalua«H Qjt Cjlclw 1 sXtl ^xil^ail CiilS 


UW030 AJsmiIjj (jiaj^ll latii'i L/ l£- tlihLJx*!! jalb : (if) »Jj Jji» 

.cu\jiU\ J 


J lllljljjJ} l 

uiLia^l aLisd»!l 

jUil Ajjjji /flj£-J%* 

AL.UJI 

V 

— 

50 % TSB + Fm 

vn 

— 

UW - 85 + Pm 

• 3 

— 

UW 030 + Pm 

iX 

Y • 

UW 303 + Pm + Zm A 

3A 

1 * * 

UW 030 + Pm + Zm A 

YV 

V 

UW + Pm + Antibiotic B 


: ^^Ic. CjUu.^L> 


Aojlm tjl£ (JjjijSkll . o_pU 0£ Qjk oi_^kL» A.^ fuJlj tjjjj V jluil Aj^lji JS 
. Aj^jjI (J£ jjlj t-**^^i 1 Qjk AjjAA A*«jj_y^ .t T j jjau /5n 

. JjVI aL^al = ZmA iTrypticase Soy broth = TSB 


no 



























AF-1 }A13 jU>11 

jji jv$a jjJ i B.subtilis Ljj r^jll Ajubll aa^aII ui)Vj*ll j y* jj'wj iA13 Alj*JI 

(jli^bll ijjall j* Aaa.lijl iA13 Ajjxllj jj jjll a!aLa il& ,1a.j . Ajjaall AajUaII 

(_$jLj 1I VI Ciaj (jjbjJI Jjili jjii aLLaI (ji ^Ui aJJ>*JI iiA . jjjbjJI Jjill 
jt 4 ; *u jj" Aaa^jaaII CjUjISJI i "' W| ^Jt CjLiJI jai j.,uv j j_*j . Quantum- 4000 

( c 

. Cjliill jaJ jaIiaII ^Jl £a.jj jl Lajl jiLwj ‘bybll 

tSclerotium rolfsii jUdl Alla.'>41 LjUJl jA l$J Jjx jj jl£ < AF-1 aJjaII U 
j-- 1 aZij A_ubjJI LajaaII CllijlSlI jA JjXxJ Jajia!I AajbJ .)aj ojJJ UL)b Lgjl ia.j .iilj 

(jj . 4 J» J.'UH AjjjJIj jkbJl S.LJI _jl,*k.l.l "J'' 1*11 bjjjll (_yi iJjljliill ^1jl j* jj ^ j_y3 jAill 

* 

(jic. Jaj»j l$jL i ailj 4 B.subtilis LjjjSLll ajuIjJI diVj*]l (»a 1 j* jjjju AF-1 Ajj*JI 
PGPR (JjVt cUill (> CbU dU Cjlfill j> -O-Ij ^a^Iua l ^ jj3jlj 

l ^>bil A^ajl fl-aj 4 j ^ j v, 4-*jl fl a 

AaKJI CjV^ iiill CjLjJiuib« i.. a ii.ii j AF-1 aJ^LuIIj jji-Ji o^uSj ^j] . ^a*]1 

« 

iJ _3 Pheny'alanine ammonia lyase (Peroxidase j Lipoxygenase CiLujjlj 

aajIjla (JjIaII CjLlJI aLsjjjiaII L«jLL*1I ajj1£aJ Jju t cIiIjjLJI 

* 

jjlaJl B.subtilis Ljj-jSJI ojJ-La d • AF - ] L^jJ JaJU-UJJ (jjjl (JA»1 ^aV1 

Obii (jjljjj 4 ^^ /j J 4 -"jjjljll Ailala LjlLkjj Aifc A-ia. frLLillj jjj.AJ.. n li 

jQaIujIj ^L^li jyjiil Aja (jl j)i«j V lilbj isj^ A_jaA1 aJ (^jjbjAill (Jjiil 

. *_ij^>lail (jA ^uilj (_JAa UliaJ 

jUfl 1 1 ^A A x A1 a (CjLc.Lui ■■’ sAaI A_j_aU11 AF-1 aJ'vLauII bj J j>La. uic- 

A 

bbUJi jl -^- dl J^jl (LahJ^A Cj1j_L3 Juz-j a a h % a Cjlijl J& Aspergillus niger 

wL.u J .. ■» ,„ j 1 ^ ilL Ajj_l1SJ1 L^LaJI jjl£u]j ((_jjJaajl jl j ..I jaII ^a Ajj_i 

LI . A_ilill jlaJ k^llj ^ Ajjj < AjlaJI jlia. -jL-. ■. ^J| AF-1 Aj^LJl jaj jl . ^jjLaUaII 

A 

lx l^jla ax.Luj ^ X j T i^i^a 4 aXo Jjlj A.tiigcv ajj2a*a aJjj (jj AF-7 a£UI jia. 

JAJ bljj jA Ax-Luj Y • J ^ A .1*J A tj ill 1-4 iC •>■ iic. L»l . jjJasJl jaaII jA l ^ * jA 
. ljLJI jjjH 4 ' ■■■ill 3 (juAJ bj L_mjillj l ®”1 j / V • A_i*uuj !•> uj jjL all jAill jli 4 jlaill 

. sjjl^a jj_}£u j'-" jSj A jjlaall jajII jli. Dual Culture Laj^jAll ^^ 

ygi ax A' jj j jsH jjJjl jiAA^ L^usLol _ix A. filler ^jLdl jA ajaj jIjujaII Cj jj 





(j<-al~a, ; . .wall . (jJJ j <all aaLa LLl] 1 $.-U <j ' ^yiill aaLjll Jba B.SllbtiUs UjAjSjJ! 

j,l~> all jmj iijij ^3 a! AF-1 LlLa B.siibtilis a.c.jij^a ^*uj Cy i-ia^allj 

^ IjuiS L-»Ua il >o l^ila iAF-1 UjxiSjJlj ajiiiall JjiJI jjjj Lai .A.niger 

LjLali Ajjull L^_ 1 -C.ljJ ajc- A.Hlger Ja&l\ j|£. t “■ rail T^Ljil j)° c- (_jia__)-a t~ij .l -l 

La jliall LjjjjSJI aiA Aj Jjjll JIajaLj JjJII LS-*‘>i ^ > jlLlb 

.A.nigerjLil] 

e. t- 

CjLuJI j-ajl A- ■> 0 a j LjjA. LajlJLa Jalc- AF-i a]Jj«JI (jl Ib-li i£hj tsj£a (3^ bu> 
A_Oa_jAall Aj^jliall tulilliJI yAi Li’._j: ,j-Aj t Aiui Podil £t til ajjl La laAj iPGPR 
. Lj> j.all pH ,>iaUj A ^ i \^jJaS j jLii ^jjlj tula ajpOlla alju jljil CA' l "^ 
£-ljJ (jJaxj ^3 ^2 AiiOuia LijLLa 3^- oO-li-J! l&ajc. AF-i L^LJI (jls 

ac-liJ l_,y i ' • Aj " ’’ (j ‘ I aLuII LjOaJ j sail «j ^ 1 ^il LjLlaL'L J^aJIj A.L„ ill 

^jC. jl t Aj j j ->.11 tulal.Va.aIlj A_g_u_ail! ajall 3i>b CA' '.U ' aLi] 1 aii Lj_uaJI A_ajLLsll 
(ji LjiSJI aiiA Ifrjlc- -l A mj j^jLl AAjjLi lilljA tillJS . tulijll ^ L -Vl.aall Lajliall (J^J^ 3 
__)iaall A_AjlLa tu.V %j La_S i ^juiJaaII _jJail 1 jO-> JjLsj (j-Aj L j-~ La jl. tail 

jj^iLall ?. j.j'j i, j all ^)laaOiil (jlc- AF-i aj^La jjl . ^3 3^La!l i. Ui., all 

^yi JjISjjj (_S_ / >Lill ^iauali ^-<1 -Lujj ^Ic. _>aaij i(_5jliJl jl-laj! ,-LjinV: ^yJUlljj 

till j J l Ajjlaall A-tJ j-all J^a£- LalS AjJlt LlJJj^jIl ^>iaall A .jj-i'l tttA (jj^ • A^ajj ^j^ajl 

jaI ^jl . 11 k JjOat.^ j ail Jja ^yljVI oi w Ja®Vl fLij .T. i ^jjSj jliall jas Lj i'i i 

aOA jlj Jj_ill ^yll (_5LH A.lliger __)laiil A_j_a jlj ti Jail toljx^oll Jc AF-i LjjSJl 

^ (EP) Extracellular proteins rlalV LjIjUJI UaIc. aTLJI 

°ll ^aj i__sij_i y '"i j xll jjl-c. A j al 'ill AF-J a 3® l ~'Ij ' -’a Oi ^j| . 


Ch it in inducible proteins oaLa jL.au Jl au-->.Li J>ill ^Jl ^ajj Laj t A.niger 

. J J a a ll_ t V-*a\i ^aJ u_43jj AjIaC- 

diluLSll J jl a I (jlx- ajalill A a j Aall Au_aJI tuLilllll (jl aj.j L5t ^a.lo-A ^ 
aJoaI^j JjLaull laji 11~ il i'iII LajLLali ^3 la ^ a Ijja a_ all 

LjJU^JI L glc. AJUilaJ ijiaj laA j tijjjj-ua] Alli_all tOilajjjyl l^-'ni jya tuLajJjyi Jh» aajOc. 

jjaj jaj-ij AJij_Jall 4 Chitinolysis jjji-uiall J J Lj W- 1 ^ J_>-iil^j AF -1 

•t lUVPr' j_L>aU AOa jLnill Ai j it.ll Lajliall 


rsv 



- - - ■ _ ililijjl ajjaa]! A-4jLLJI 

<jj A.niger >laiJl ^ AF-1 4>ajSJ! j*ib : (It) j Jjja, 

.iuui 


Cj 

If. Lilli 0X4 JLaJ 

-1 

Ai» 4_aLaJt i‘l 1 <11 

aLLJI 


\A 

U 

t 



U* 

s* 

r< 

Y * 

^ • 

^>la3 + LjjjjIL 

r> • 

YA* 

Yi 

YY. 

Y- • 

oX^j] j}o& 


^jLu jl£i U! .jcAj.*n'\ hi » ^ 1 1 jjijii <_]«.«;> m' Culii 

• iiull £>*(S* / f • j&jAi 

AuAXaJI ^ D. subtilis Cot-1 
Cili j-is* (jc. bjLj_ t (jfc t Fogging glasshouses Ul)Lw> 11 Aoa.lajll cjLj^all 

^Jc. (jVl (jajLLuJ .jtj a'lnllj Ui^LjlU L^oi CjbLull jjjj A_iaLvj 

t 

ryt A_a>lil1 CjljjUli jiLa (Cjblull ^ A -Yij <LiaAil jjliill jjUij] jdiib Ujl.laV 2 ^j!j 

«- f « < 

AjjlajJl (j-a £LlU “l — V ojJia jl . Oiljjll Cjlajl Cllj-iL jl <a_L»jVI J'jlj-* 

c 

L- 8J» >Vi ^ILj l$jja ‘ * ^yill AjjUill ^ ^ ...'VI £-jlj>» ' jl a-s. £id Aj_jil»-a i AjiUbt 

<ja ISbl jjj . j«*a!t jajJI 4^)33 (J^a. <AlaiLa JJC. JJ*JJ l Alda <J5 u jiSj AjaX Cjlftjla 

A^a_^a!i Cjbjl£lb Ajb-a^U dlbUill AjLlfl ^3 Jjjj Aj3u1l L-jjjlailj Ajajlj uatll OlAjUill 
jc. JjjiaJ . ^ A IS Viall Aj^tVm.11 jjall £yn CompOSt (Jl AjjJ IglL) Jju Aj_jiafl]l 

jlj <Aj-ala.jll ‘■“'I all ^JajLuLa jA (_£jllj S.dllCK€(l ^jC~ L_LLLti«]! (_£jba__J! (^i»il 

A_uU^Jl A_La.Ua.jit olij.^tli Jj Phytophthora 4 Pythlum 4 -Coj_«Ji olblSJl Jij-aJ 
(jjjlaill (j C. t ' ' ..*i Jl Ljtjjlill Jajiui JjaJ AjUaVi A -_. . 1 V 1 dlljjLJl fyj£ f-lAi L■ ILmJ 
Jj^aLaJl ujtjjUll ^Uijj ^j3 a j j ) ^ AjjUaOil ^jLui_a ' _ < li*j 

C £ 

(jJiA (jli lilljS . ^Utill ^jtj-a jl AjjIjjII UuiAi^l L-ljlaJil ^jiil jl Auu-a Jl 

Uj'ib Prophylactic Ajji»i!l Ciliiaall JLm_lu.I j) . jjaJI Usl>a ^ ijji£ JSLLa (jU-uaj 

— - — — — — ru 










sllLill -- — - T - _ - -- _ 

Jji Ujljjiaill; AjCxsVi -l_»xa tllLiLiill lai ■»■ ^ A x \14\I AjijjiaJl ^ Cilj-x 

alaliVl Ixx t kj \A ikL» I4] Cjl-liixll iii jSilj iAjjUxal! Aj^.L=kj]| dilJyxalt 

. Aj jXall Ax j lixll 

(J£ ^JC. 1 _ n hi Soil tljljjLlII -lajjxii (jjoj-x dljA^. ^H-ix ^jlc. ojjli Cot-1 LjjjjSJI (jl 

Henter- {.Photinia tAstilbe Ji» CjLiLjll jx jdS. ^_i Phytophthora 3 Pythimn jx 
CjUj) jj-all 1 I .Lx* 4 _j 1L*J1 Ajjla^l L-ijji diall Bi'aSSicU 0 w-LxJi CjIj jLjj OCCiUlS 
a * j'ltll a^jLux jjjSj Ajjj -N.il axjLLJI SjiiiS jla Photinia JJ a lia'ilb . aaj! jtViH A±*.la.J)Jl 
j\ (^jj 5 Lj 1 x,i\c- iMetalaxy a nxli {JLa»ixil si jC- ij—■»**■ 

C ( 

jjx jrjlla jc. j| j xa Xxl x 0 .L*.j ° 1 * X F ^jLxj jl jjx j_i£l jj-Lall ejLxaxIl 

‘\ <jx Jil (j^>j xxli jjlSU ^Lalll (RFW) Root Fresh weight 

k &x£ixI1 ^llajjl Cot-1 LjjlSJI j . lIlu f\j£- j A I .'^si A_ajJJ*. ^ * (_JjLuJ 

Ujj XA J^Li. Peat CuJI iji AixUli Brassica CiljaLj (micro plants j Photinia ^ 

r j ) • .V t C U11I (JlxxLxl Lie. . Ajjtixoil Ajk. I -v jll CjLjk^ali ^Ull ^ Ji*)l ^ 

^ ^ * j ^ * jjij jlix-l (jli iRFW ^Ijx. j CjIjxAi kkx (jjjSii Ix^j 1 * .v 

^ 1 * (jJJj jaUcLill ^JX IjxC- ^ RFW f\jC- /Cjljxfcluix oLaj 

jajjj Cot- 1 bju^hll JLaaixl (jj . jiaJl AxJ Oij* « lx - x o-i^j 1 * j 

a > j..*,.v-vli Aj»jLLJI jj-ji ij] • Daphne CjLu ^c. CjIjjLJI IsjJxji (jjo j-* liCls 
^1 Daphne A_&jj-« ^xal ajjxII aJ-lJ! <LxiI_jj Cot-1 Daphne 

t- 

AiaxuljJ aLlCLx CjLxSjtx 1_Ux 4 J q_j£j k\j J -kti AxjLLxl] 1 ij II irtll JaLljili jL Jijill 

. ( 11 1 i o Daphne jji> 

Al^L=kjll bliLjxall ^ (jjai^x^i AxjLLh JxaLluU S^Lxix A a ^j Aj >. CjlljlS lilliA 

:l^ix i auUcaI) 

1- Bacillus 
2 - Enterobacter 
S - Pseudomonas 

4 - Gliocladium 

5 - Pythium 

6 - Trichoderma 





CiLuil 'jf 


jjJsLill B. subtilis Ji^ £_Jj ^jLaj ,JjUaj oljjlsll cOA 

t t 

LjliUSJl s ja jijj qU JL*. ajI CiljLjj jji Gliocladium oVl^Lwj 

. AjjLaj 4 i*^aJ CjljLill AjlSj (ji ^aAluLij "JJ ^ 4 jm 1 j CjLa.Ui^Vi e^LlaJi 


yS CjIjJUI JajL« tjajA B.subtilis Cot- 1 (Jlrtiwl J^lb : (t») fij 


. CiLiLuJI (J^CMU 


^j-a cIjI / 

dilj^iaa -ia y.> .Q 

^Inii U lLjII jJlU Ljiu / 

^)lai]L Llil jl\j la jIm /. 

'JLullJ jic. 


JjjiiS 



JjL>^ 


Iua 

LSJ^ 

JjlA^ 
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mm 
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mm 
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ti 

Vi 

B 
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H 
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tt 
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I 
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n 

R 
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r 

B 

It 

B 

B 

Henutrocaliis 

^B 

| 

B 

h 

t 

H 

tt 

D 

B 

Brassica 


Metaiaxyl ^ic> Cjl!a^^L« 

yuLftil AOi^uIl 
. CUJ f.\jc* j 4.i.>in 


\ , X - i t 

^ * X a AjS j^AiCUiiJ . lIuj j k*y_y± ^ * 4JxJU*iLAll 


Pythium ultimum jlaillj B.subtilis Cot-1 ^U1 joSjj j-ub : ( 1 t) fij JjA> 

. Photinia £iLu ^ CjIIjJLII Jaji*J 4 j milt i y£- 


(»bLuj j *u*>> n Pythium ^lil 

Ac-jaJI 

41a\ju1\ 
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V 

r 
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y 

t 

■B 

JjL£j 1 bx> xu* 
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ID 
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tt 

oi 
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to 

tv 

vi 
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Streptomyces j- : III 


llIaaII ^«c>lV -UjliJI 


t € 

i A_dajX. jAa. jjA LtjiJia CllioA I 4 J (jl) IAA jljil jj an 

(ja jjajljA. (Jau^Lu jjjl^Jl ^jjbajall (jj£j 1 jajll (JlaiSil Ait . (j_yj! 5 ba X *(jJlj^ 

t- 

(_jlC. l^lj-aji_Luua (jj£j (jaiaJI La jljil jli l*I1a£ . A.LL J£ Jji ^Ij-a. iAt jjil Aj^j 
j»tLui CjL AjllJI Cj [jaaLLuiall (jj£j -^.yball jj3 (l *^ 4 ^ * ~~ J}*’** 3 ~ 7 ~ •»■ l LulAiJI AjajJI 

J-$JaJ (jl iji*] (jua ^ijj La (jli liilj A_xJ (j£]j t La A^v ^1 ^Ij 

< * t 

aJA « -ia]l iAjVvLLIj flJAaJall £-l_jjVl (jj£j • ^L** a u^J^-aa jl ^ \ j ia (J^tin o^)aj(AaiaJI 


AjJ a£ j 1 1 j jlr- ^a_u ^1 All_jallj ^j ila uuall (jjlj ^illj 1 AflliAa CjL ^y—uLl lAA (ja 
t bj j j£j 11 A_Aa Ajl_ft_3 ^^A ^JiSI Aj j, i.jJI CjliLiaajI (j-c jAL^l jl 'lA_=Jj (jj£j Ciaji ^_g_3 

It ft 

lAjjJ Cjli£Lu (JiUaII La £-ljjl . AjjAAall A ,.i'iVI jl IjjjJjJ-JI tLull.vla]l uljLjiaill 

. Ajuad] Aia.jaj 

AjjJaill A_j_'Lill a • a A I ClllllSU t a J J J -.11 A_ajUiall JaLt j'lS * A ~ -I A A_j_ilj jja 
A Haia (_jjLidj JaLuJ CjL L_J_aL£ t"il j a<i j_* jj_ij (jl 1-.IAJ I A_JjLlill JjAd-li 

* t t 

d)VjLxa Cjj_>aI . jAaJI (_jdlj-ol jji (_£_jixa jjdi^ CjIaaY lilljj tj.lL.ijjjljH 

Aj_jJ-V LajULa (Jalt (_jit jjj • "* *“ 13 SvCptOUiyCCS jjg’1%11 jjiijjjl Jj j uiA jl) ajLi^ 

jljjl aj i ° all oAit lAA (jV t Ajj-Ktll yjalj-«Vl CjLjaiia (ja ji^ Aia 

Cjlajjjy AiLaVlj iAj_jjIj (jLaj dil y.u^ ijiilill Aanlj (_£Aa Cjlj ‘ "JJ}^ Aj^ii. ClIjLaa 

I « 

t^Jjial t j 1 ~ s A • /,' t^jJ^jLualA e y > L ^ 1 '*^ ■ cL® ( Aj )LLI AjIaJI ^jlA-aJ >^^a ^AjIj ciiL Ailiia 


. lAjJtj ja- 'LjLk 


Lajlial Streptomyces L yl^l\ 9 jl>a tLIj ^it Cjj>a.i LidiLiaiall CjLjIjajI 

ft f 

a^jliLa ‘' lLaAia ejAiiC. (ja L x .uA (jl ^aLj tiiiaC.1 t ja ■> all (jdl^Jal 

jja jjl Reddi & Rflo^jSj asJ . A_i^La._jll U^d]l Ias^Ij Ld^a (_JiVI (jic- LLi 
jLalakll CiljjL Lji_u. (jdja Lajlia ejAli cLU Streptomyces ambofciciens 

LjJLiall (j-iolIjVI ^ jjjaiJI ClbLj (ji ^Jjjljjjill J>lA (jdjaj I ^ij jLill jt l ILuiiall 


i • ^ 




qa J ) ] ^ L>f^ 0^* i ^ Jif- (Jj %'j ^ J-S (JjIaa la-i A ’Vi tiiliA . (L-C-li^a 

CjijL^j i j\ ^jlIj * 4 j a j\ JS-ui jjlc- Streptomyces Jl iJJjj 

t 

Rothrock & jl ^>£111: y x.^.11 (yj - A y^-l ^jll L ' *' ,’j "~*^ Cjljjyi -isj-# jjii I ■» ^ j£ 

t- t 

j-L^JI ji_c. a «jl_a c jl ! '~i 4 ,v.l j ^Lij tiiliA ^>-£3 ilUl <iu: Gottlieb 

<jj_i ^ S.hygvoscopicus var. gelclanus JUuLUl: aU ill ililsLj ^ >i£jjjljll 
y * i_j jlij^ Geldanamycin jl..odl y&y ^^ix. iCc.liL<a Ajja >.a 
si cLIjjII j* jjtii£ lilliA . ajjxII j_^£juJI jLill ajjij ^ all (ajjj jc. j£j a 

t t 

■' >j«. AiiaLo ^ Streptomyces (jui»JI Axe-jillj a ia£il aj-^aVI l" mil 

Cji'i£ ^1 ( _ r iA jlaJl jL»*juul jjJI AiU^Vl: i Aula! yu l 1 i 1» % ,ti<i£ (jl (j£>a-cill ja l$il 

Ajilala Ajj j"l£lll CjV^GjJI jJJ ja Llllj„a.,».'), .n j jjj£j «a_3kj 13 V — V jj£j_ii 

. ^Mlll J^J jjlj 


jl£l (j a Streptomyces lydicus (jaiai! A_*jbll WYEC- 108 a1!>LuJI ji <JLlu a_al 

t 

ja Ul£j .(jULVI CjljLu_kl Pythium ultimum jl»ill a_^ Ijlj a_JU_s CiYiiLJI 

t t 

Ajjjll Aa«l£ll AjjLiiJl lIi jaj^tall ji£l jjjj (ja ^a Pythium (julail £-ljjl jls L_ijjj«x 

^jic. Ajjjll (_3ji lAjJ^Jn Jjl }j (jjJ tdlljjLill JajLulj JjAill 

. (j* £uilj ^JXa 

«u^Ull Streptomyces J*S jjjl> 

*■ 

Hehnin- jl»ill Alla. ^ L£ t ^l^aJl yd ku!m Srteptomyces (_>oaJI jl j£*j - ' 

t 

. (_jaj^JI jkill JjLj (Jj>U jc. jl dhosporium sativum 


. (^PsJaJI jll£ll < _yl& Jiiaill (JJjlo jc. — ^ 

a_j^1 4 Streptomyces cinnamomeus jl tlu-a. i aj>j^ aLibL^o jljil yjjla j c. - T 

Cjljjlaill j^^ji£ iJ Lc. jjjjj 4 (Jajm 1I Aj_jajkll CjljUo^ll ^llij ^ AjILc- 0<ili£ 

CjL£j-» iCinnamycin t Polyenes CjIjL^JI *ia ptA j^ .CiGil j^Jl 

S.cinnamomeus a L ^lj— ; j i j Polypeptide jAJjj —Jl —c. 

aJI*s CjIjUmII ji£l j- Heptanes (JjaJI aLa-JI jli wtlliS .fsp.cinnamvmeus 

A * * 

S.hygroscopicus var. gelda- £^11 L«i. A^jj (juiaJl j- ^>vl ajjij uij. 



c2:11ill V AajIjL*]! 

CiLajajN fjA ajjt. x^a JUi jjjIj li Geldanamycin (jj ±*Jl ^luxjl £uj <jla «w.v 

• A j j-^OI I 4 \~\\ i\t l 

f i > 

(_pa*J idlljA (jl J^X ■ o^Uaj -4 ajl ->i a j!j_* jjjla l)*- JliLill jj£j (jl (jkaJ — £ 

* t 

: ^gJh ClLSjJI a 'lA t(_jjla3 jL<m jjjlj Cjli CjIiSj-» jjfiJ (jrtiaJI li* (j-» £4>iVI 

1- Hemipyocianine 

2 - Chlororaphin 

3 - Phenazine - A 

4 - Carboxylic acid 

5 - Phenazine - B 

Streptomyces j-uil £j y\ JUjUmU j^Uu^1 cjb^iaAil 

(ji *j-* (»jUjj . JjLuJ aLiIjuji jyu\ LS 1c. Fusarium oxysporum fsp. cubens - ) 

. (£V Jj-Ia.) jUail ^jlc. ^jjjIjjjs 

.jjkj Jjk ^Laljua tijiilj jkdl ^ i.«->i ljUL: (jic- Pythium sp. — Y 

. JkJlj (Ja x ^II Rhizoctonia solcmi - T 

jjk <Lk i <ljljc. (ja j2i£ Jic. Pboma sp. - £ 

jjk aLU-o qa jjiS ^ylc. Stemphyllium sp. - o 

S.OChracei qa (^yul -via ^ CjljjLJl jl jj.i_aJl jl jj jJI (jl 4ilia-£ — 3 

JilaJI tXYYM 4.,i_mii t jkili ^ ^La.\i scleroticus 

gjk i t l J^j j 4 X Vr, I A,- 1 ..a i i li ^jJoLaUI fjlj\jjX& Jjk j ‘X V£ (jLajjLJl 11 NM ,£ 

./MY, 3 jUkl Jjjj t XA0,V^L2Jl <XA3,£ 


. X V i, £ aWj ^LUI X VY'.Y' AW) ^jlL 4 Jilill ^ Phytophthora sp - V 
. X VA,V a.i.uIi jUkidl ^ Colletotrichum sp Jjjj - A 




S.hygroscopicus var. *jliy R.solani jbil\ jx. l_u^juII jj laJI l jic. - *\ 

jLiiU L^jLa> JiS jLiaJI (jjlSJU lTuL*. Ijj -Lai*.* ajjj ^yi geldanus 

ji * i Streptomyces ^ wlv i } ' a 9 "• s - .-%- j ■ ill > ^ — ) * 

>U»-!lj Alternaria brassicola (jc. l CjL-luLoII tjic. 

* * * 

Streptomyces j-a Fecit Cwil /jl Aa.j ajaU i_y*j • R.solcmi 
ajAS C->VL. <yij Pythium jLill l jc. uuxuiLall jLill ^yj jAaJI ^jic (jiaiiiu 

• JijjSJl <_^ ? jjjljjjill Jjj j 

all ^-a JLaJtlujI ) ^AA 1 ilhvOnGH A^j jil — ^ ^ 

j jjAJi jAA <yi A’« ' /^Iji. - o Streptomyces 

■T-aill C_1 ^13. jjfl» 1 jjl Aibj tilljL . JLijiJI jLiJI jjJuk. LijllL Ajbj 

i .i-.„43 U.>L (jj£j S.griseov h ides jj^a A j*j a.unall 

Bipolaris sorokiniana j jc. A.i ,.,«,>Jlj jjlaJl <-jj ■ -"> 

_I >1 v,,'UI ^j-a Calj_X. ^ ® — T ^jl Cjajt .}_a.jj i A j % 1_a^)JI lsj—^11 UJ Ijl _3J 

jjilll ^yL- jLiil jjjhll jyiLu 4J.lall (jiX. 4JI*S QjS] jjL mi all 

A 

^jJwLJ . tjjji. ^yi A-LaLLI jjXill (jjjj La-iie. ja-uLwl £ — Y oia] lijlj ALaL-all 

*■ 

.Streptomyces ^juWlI tya Ailii^a LllUjiaaJlj <Ajla ( iA Jja>) 

:Ji\*i\CjLii\ i jl£ streptomyces 

A^ajljLJI jC. (J1 A* \ i.il L^_J3 Lu tAjlxAaSl CjliiJI A^ajLiLa j_>ia Jjj 

t 

CjlijlSlI A_*jlial ^Ij-all ^j*iiLxa!l ^jjjliil ^yJI aii uljliill _j^aJ ^y3 ajbj t —ixuij 

. AxjLjJl j-a-a3l 

f * 

l AAja^ll AxaJI tllUjlSJl (_iL}& ^yi Ji^al (jjSj t_ULJI Lllllill yu (jl «.Lal*]l jjx jAS jS j 

t- 

jyi ■^li) JicalU Alliil! (jU pLaluJl (j-a (_JjAl kc.j.A. y .A CjjAj Liu 

C it * 

(jll ksSyA^jt (Jjl LS^ ‘ ^AaJjaLl _yi£. ^ilSAil AjaII CjUjLJI jl t - r lLt 

% 

. •‘Lia^AAl AijSill AjaII iilUjlSJl J y*.j ^yi (jjSj ujLuII jAl 



Pythium graminicola jLsJt x* AJiil> l» ojjiil obUj u jl oaj oil 

t 

Oljj (J_^]al lIdLSl 4 . Steptomyces (__yUaJl jja AjAJ JJt iv OljLilia-aj aUjua Ajjj 
P.graminicole <^ls aLL*-# ajjj ^ aaaUII lilb (j-» ^ (Jjac. 1 jj-i*. 


' i •>■ -° ^ulL-uLoj_1iI£VI (j»a jr-1l_jjb jijaII CjLbj aIaIjxa jjl a_a*j j j l 1,1^ . JaJLS 


(jA jbSI j^sjJI ^ aj_ii£ ajbj J] c5 J j^ ‘^bLall l$_£ ^gill AjjjII ^ jL^jJI 

(■ t- t 

j_j*axi (jl . (_£jA.I 4 jjj aJjjk.LlI jLauII a-ii-lL '•j' jJ^VU ^IaIxaII liiL 

i ft 

jl JjAllI LllLj txjLlill ( _ ? 1 C- ^lui JJjli <1 <j_j£J L^jljA K UttA jl ajI.Viall l 1 jLuIS]| 


.CjbUll J <t_H£ll oUill jm ji oljjUli ^AJ 


t 

jSL ^ Streptomyces (j^lLII j^C-2-9 aJXJI ,jl > VO Aiu Turhan j£j aSi 

LS ^i jjM&tiU (Jj t l$_) Aialxall ullbLlill jl Cjlj jLlI ja 1 ji jjjLill CjLjl ^^lc. jbla JJjli L$J 
^jl i^yaju . lj j^) i O' I Aaa jLaj}I j-Lijl CjLiill j^Jxt aJ 

•s j'uj <__Luxjj j-aa)I Jj jjj J j » /ill j ).-vl jlj^aVl CjjJ—v. (jJng Vi Stl'CptOlliyceS (juiaJl 

. AjUdran j^i£- jjii (jA AviUll CjbLjll jUall Qjjll 


Streptoniyc- ^ 'VI qa _y± .Viv (_s-^j Mycostop »jL» JIaxL-I ^jl 

(JLL ajjj t sabj jaaII j-Liil jujj Jj tiaii jjji-uJI jrlu] ^ ajjj V <65 

LI ./r> -V jj-a ^jl^lj (.■ lud j c^jjla jJI i Cjljlj y'i\\ ^Ijjj ^lc< 

Botrytis cinerea jLilL -^L-aVl X^ 4 ^rLliVI jIJ <jAll oULj ^ 

ji ^Lc- , / *\ * R.solani AjL«^V 1 du^L^jlj . /• V * 4 \ 

I-Xc. t Ajjj% 1 \ <AjLiLall ^3 aIaajmiaII Strc])toni\ccs ^u^ll 
^Ujlj ja j ^ U ^ Vi jl 6jUj L t a*ij <jjI i^iaVl vjJalj^VI 1j-iiS ^jUj 

jl A-Ajliall ^j-3 JajuLulaII ^)<n <) il$j JaLl ^l]l ClLLuli a 



iLll^lli ^jJolj^iV AjjAjJI OjlLJI 

ilLu yic i_t-»U]| Streptomyces (> £\>V y lii i..irJ1 j_|jU 1! : (tv) ^ij Jjj_». 

. Fusarium tabacium >iJ! .ub <iliL. 

6^' ^ 

jUmII 


-Lli) 4_Lu yip i-^uUll Streptomyces jj* fA jJV hj *1*11 j_jjLLJI : (t A) ^ij JjJ-a 

. i t'l'.-v ^ ALsj-m uLjk l*b (CujL 


£ljji JLjlLuI .lit (jjliU ^L Inj mil 

l ^ j t f* i»t 

jj<ojAail (jjlill 

S.griseoplanus 

S.murimus 

S.cyanovirides 


W 

jL*3 

\Y 

Aspergillus niger 

Yr 

u 

Y* 

A. Fumigattis 

u 



Microsporum gypsium 

r* 

Yt 

ya 

Macrophomina phaseoh 

rr 

>1 

Yt 

Alternaria altemata 

ro 

Jt^a 

Y 1 

Drechsleru spp 

Yt 

)A 

n 

Fusarium solan! 

U 

u 

U 

F. moniliforme 

rv 

fY 

ta 

F. labacinum 

>_« 

jLa 


Candida albicans 


jLa 


C.pseudotropicaies 




Cryptococrus neoforinans 



jLi 

Trichosporon beigilli 

j£L~d? 

> * 

>- 

Saccharomyces cereviseae 


S.cyanoviridis 

S.murinus 

S.griseoplanus 




















sljLili ‘LjjiJkJI - - - - 

L$ j>iJI jUktV ^i>! i^Uil Jb WYEC -108 aJ^LJI o.\JS 

a_Ao t JajlJI ^ jLoj oji Streptomyces lydicus WYEC - 108 ftJLLJI j^Li 
CjbluaA LjjJ (jj jh q c. diljj i (jULV! CjIjLlia.1 ^ iuliill CjUjISII 

Pythium ul- (j* ftx-ljj ^ .Metabolites Jl ulltt. jjc. ft^jb ftjlaJ i r-jL. 

t t 

JlIc. L*l . : ~ il yj ^j L; ji~i t ftJLLJl 0 aa ^ aIjL, ^ R.solanij\ timum 

(J13 ft 1.- il l jjA_i] i_aLlx. tj^*a |‘ ' j ' ft jj^Lall jl Ai'XJ\ slA (Jl alllull 

ftjjill ^yi ftLall A-c.ljj Ajc. P.itltinuun jJailL ftjLoVI ^ La ^ ^Jl ILa 

pf ^ 

ftJLLJI tilL f.l_^.l (j;Lj ftalial! jac- ^/. \ * • J jjiill ■>■ Liu. ft'I'M AamJI 

* 

1 Vo Jal IftljLjVl Aj«J ftC-La £A (J^yLk *WAJ jLsllj k_iLaJ ^ftjj.j %11 LajlLall (JjLuij j 

jj '■ Ji ■Lc Ij j Ale. Lai . ftuLaVI 1 g J « ftlj ; 3 A ftj j j -^1 ‘LajLLall (JjLijj ft al« all j ^ '. Jl ^a 
ji ftX-L) Yi ojLaJ t$LI j_)aa j >Aali (JLjJ (JiS (ftjjjll ^y3 ftjjiajl Lajliall (JjL^J ftAJa.-ail 

™; ■ -■' ftjjliJI jjA-Jl (j>« X Yo (j>» (Jal 4 L^JI (JI^aI AaJ ftn-Lu aA*aj 

* 1 1 ^ VjA^ ^ ft J ■ -»a 

< * * * 

CjUaII^a) (jlc. jjjLJI jliii.V UcliI iCjliiVl ^lc- Cjj^I kijLiljjJI 

Jjixll (jic. ^yifc 4ft-uiljj]l ftJLLuJl Uj^iaj (jjll L.J n'lll oj^Laj 

^ —^4. ^ (3^ 8 ~. p L ■■■ ' ftJLl *a11 o^A L-jl ia i La A 1c. . PythtUftl ^IstA Jl 

^JC. ftjjj (_y]l jaljc. (JSi olj^ajixa (jJjSj aA^j A ^ * jjSjiJ ^(_L»J + t^yayA. ClU + jLuaall 
< « 
jl ftlul_ul JjA_Ll <_C-_jjj-all P, ultimum JUflU ' ftj jLz^aj ft A i 9 A ftj y. jl ft a a a a 

i ~l ; q \ lAjLiil (Jjia L^J i ft-* CjLLaII J-IlX. ja*a^J_a jjJ ftj^l x -a ajLj lAILj^ ^jl t 

(jjaljl ^yS ft_C.jj_Jailj ftiaLtail J^lC. (Jj^JijSjl CjLLj £-« ftjjLLallj tjjjjJLail LK ejLli]l 

• ( ® Y (JjAi, 'j ftljLfta 

Jx. SjAill Iaaac. WYEC - 108 ftJXJI Jl J\ CjUaa j CjL-IjoJI c^\ 

V * (j.pa (JjJal 0^)1*] ftJLLall oAA ^*1 AaJ . (jUaiuil LalS ^-a (Jiul ^1 (JUjjV lj jLaaiwVI 

l ftjjLll JjAjJl (JC- ft^jLll ftiJaiutall jjAjJI Ja v Lui I ^jl ftjjn^jll >Ajl m> 'ill 0^^ U^ 1, Ji 
Liu i^>ftLui_jjjlj]i ftttlaia alj-C. /Cjljaajia a aAi.j ^ ftjjlj 

i * V - 




c A**n ) * * 4 XuUJ (jsVI AJ^luJI dI^j AA-Ui-a ^)AC- CjljUftA j]l 

e * T* c> 

. ° ) Jj-la. . (»ljc- /CjI ja » 1>ua (jJjij S-la.j Jsl jl | V Jl ) * j*) 

ALi (jj r °Y0 iijlj^. <L^ ^1 W7£C - 70S <1XJI ul^ uU j] 

* « 

jli 4j!lUi]l i—4jJ»J! . li.lj.i_aj j£<^ j»] A.«.i» <i J±C- jl <<aLu 4jji ^yj jl 

e 

JS jjij Aaoj -lie- . Ja£I jl LajJ ^ * Si*! 1 ^ ^j-3 AjjIj JlJJ ajjikXJl aJ>LJI CjbvAal 

ZJaj ) * A a a » » jl <aLu^ic jialjl AjjiuJI ojillj i jlaill t aJ.u.ijI j* 

f- L 

s^i£ ^jli . 4 1lU'i,., Jl jj^Jl jjx ioj L^ii k ^l^c. ji^jjii .j jAJSI jl CjIjajLlula jjj£j 

^) a^ ^ * j_ i -^ju cIj! j aJvL-uJI oaa CjI * jli .x %lj j >til Jlou 

f 

AjjjII Jl “dijl jj.1a. Jc- J JV L$-il Cj.l_a.j ( jjXaJl j* l_ iLj jjj jilj-C- jCj\j,AXiM,& 
(J i * 11 >J al^^C- j » Um ,4 jjj£i M * 4 _ul£L*jq 11 i__ijjiall j^jSj t aIaLxaSI 4 .» a - ^1 

. 41aI*_J| 4/>a« ail jJC. Ajjill 

f c 

jktJlj ajj ^ S all 4jl2l__*jl jJJ (Ja_*a 1I (ji Li-ill ,Jc. jj—il *—jl uiljJ Clj—al 

jl-»ft] 1 4 j /-.j Jl ^jjJaJI £_# ajj S j all <]^LuJl lIi! “j Al M j 4 <~ij ^ ( P.uItitUllUl 

jju . overslips . ajl«.Vi s,Lic. ^1 c. JaaI^I 1jJj«j tjL^Vl ^ 4jj£ijL«li 

ajlj_a> ^ic. Staining jars --<11 ^x-jl CjIjiVi -% u^4ll aiA ^jj.>iVi t jA CjLc-Lm <uuu 

!._! Jl 1 4 M ^ (jit) - 4-Lj.ajJl 4 j. -vl l ijlijlSLlI jil J_ajl_LA |_lc.Lij Cjlaj ( ^ To 

jjic Jaii ^ ijjU dLS WT£C - 70S ^^Uil J gSbsli m>^=*' 

L^La. jiA - j’ —-'' ( _ r lc. Ojjli L^i Ljiflj iP.uhimum jiail! Aihll Jl 

i 4u)_^iaJI A^ajlixll ^ 4_JLc. apli£ Cllj ^IvLuJI aAA jl jjh'l rullill aii . AjjLaII djl-Lj^ l l 

% 

. Pythium (j*oa j c. aalalJI jjiJIj jjAaJI jic. (^pal 4ajIL» ^gi ji«j 



OLliil Ajjj -fcll 


LfcuLJI <> WYEC - 108 AJiUL uLillj jjL U»U» j-ub : (M) JjA». 

Qjjil l < UjljjUjl L>LmJ I Jjj_JI l jifc (jiJ-» (ylfr j— 

LtC-Li^a Ajj, 4_jjj ^ (jiiJIj A 1 m. jll ildjUjJ t jjUaJl 

. P- 8 AJMu. P.ultimum jJoilL 
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(jic iiUa*5U 


. J^a j A/ a.4 aM.j A^ajj ^ £ 4 j nnl 4 _LaL*_< jL*ail i -> ^ 

■‘U^aj^all ujLUJI , (Jj4 j Aj^aij ^* 4.Uni) 4LaU-« — ^LlaII [^ya 

Ajjn^ill 4 J>LJ 1 . AjjiJl jJaui Lij^Jo JjJj - 1 *J CjIjjUI Jfljiwj Jji-Ji ^jic. (JaJoj = 

. <j>) f IjC' j aA^.j ' ^ ^JlL<aj 



















CjLiui 'LqjlL*!! 
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Ul cWJ! 


uUL^J! jia&j jiaf 449 W 
2—oiJt I 

£l«aJ1 ^2 Je ja U ^j^jU wia^mi -\ 

Biological Control of Wheat Take-all Disease 

1 *- 

Gaeumannomyces jkill qc. Take - all disease ^Ul i-u-uj 

^aill ^ jlaJlj jrhll AAk'u> jJatll li* . (G.G.T) a! jajjj graminis var. tritici 
ii* jAvr, Hordeum vulgare CiLj «il31Sj <Trilicum aestivum £jj 

CjIjumII (jlS . a )2ym AajILJI Ajjlaili (_. ClJLc. ^iaj^ajl 

. (jJoXJ jjJ A^aib±<i clllj h*I i~ j| cjjjikl AjjUttli 

^A i aJLiuI a«.Li£]l clilj Aj j \ "K il lj Ajjltt 11 Ajj-LaJI A_ajULJI Jla.xj-m) ^jLs lillal 

. AjjAj A-*jUa kLjia 

CiIjLaa Pseudomonas spp. A^ai«jll Ljy^ill jlaikl ^UjaVI a*j3 

JUdJl ^ Csjj_J .Phenazine j phloroglucinol Jl ^aL# Ji« tAj^ 

it * 

*-iklJ CjJ^ial lA^a.Ujll L_ljJ-aJI (JaLu CiilS ^ylllj ISuJJaI ^ ^jJjJJI 

^Ic. AjLLJI dlljLila'i/l ^yi l ^ A.ui'ijj ojji^-sill ^Uall UJjLaJ l W Jahlaj n-aill ^taj] 

• £"“1? L S- 1 * 

jjtjjjG. pram in is var. p rami n is a*J ihypovirulent a! jLill 

^ya (JjaJj .yjjli SI* ■v~ Jl SJ^aJI AjIc. (jllajj t Aj iV*> ja 1 _u—iJ V jA j (G.G.G) < _ Sj^jaJL a! 

e 

J^kall (_yo__)All dalJJ ‘ ~ >J •*■ 4 Aj^ia, C»jlL» i (_£>a'y I Clljij-ajJI jl ^CAjJI jjia. 

Phialo- jkil! (jl Aa.j JJaSj . (' Aiu Wo/zg e! at oi+j L ii*) Ujjjij ^ 

. Ljjii jji Auij jjaJL f jsu iphora graminicole 

i\r - 




bALj ^ic. >~-i*>"' (j! (jSLaJ l^-ils i jA-»JI ajii3 ^)-am j„Ai bjL^JI lAlLjjla&ll bAA (jV 3^'j 

jjjiaJJI (_yo AAila A n»n a i _jjxAiJI jl ^aaI! ^j 3 i(_Jjl*ll A^ajlioll <jSjjISa« 
tjS-oj l$ila *dl]j ^ »jLjj t ki AjtjVlj Endodermis AjEJaII 'ojAaJI ^ 

jjjl^allj i ^ mil 4_lj\AiJI Al_^dl ^jic. G.G.T (j^ajAjall jlaill P^aJiLijQ lVi ^j| 
A^jj JLllLj tjjXaJl j-* jljJl 4-j^*£ Jjjj (jl j 

t 

, P.St'lulomOlHIS Ji* AjOjSjall J jj■" jH Allaha ^3 bALa^JI lALllijlSjl kljlxAaJ 

. jAaJl Cjljljs! JLwiuV Ac-j^iAj Clia. (_>oLi JSAu l tj^Ti (^Ij 

A j ^^11 t_i>Jl lj(jl C£*i i "dl A_*jlLdl JxljX- (j« CjIaLboI (JLaaJLail (jl 

(jl i ‘V ^ 1 4_i« Pierson & Weller a».j Ail . d^jjlAaj ^ac-j f_ya^yi\ i^»jLLs jiljj SaIj^I 

^yXXA ij^- ■' j Ajjj P.f/t lore scats A..>a_uj]l Ijjjj£J1 jyt i — Y iJll'i/iLui (jAJ aLbo! (JL»»a«i1 

* 

. lAAjk.^1 AJIlLa (JS jyt (jA«3lj (3ikLdl 1 Ajajlia 

A 

(_>bjJlj ajLoVI (j* £uiii Lf AAj P.graminicola jkillj G.G.G jLill (jl Aj*j Ail 

At t 

^11 a£ . Ijjjjlj LJI>Ul <JLaJI cjjL>3 

t 

JSAlI (j£lj i AjliaJI i—ljlaJili l i 0— 1 • 4 juj ij ^txall ^llij (jlAjjj (jjL^* 4 ^ j)JAA (jl Aa.j 

Cj^di lalik (jl AjVtt.ll I_ijlaAll Aslj AA3 LuLtll ^ L#1 ./ Y° JaiujAal! (jj^A 

OjA^a. (jiuJkj i Phialophora sp. jJaill (_y* »a _Jj G.G.G jkill jy* OjVj-fc 

<■ t l -A.J (jLS PiJ t j / 4 J mil IL, j J ; ‘V (Jiij ^IaIVI Ajjjj (_gj 1 <uH ^aaII (_>bJjtll 

. (jlijAill e.JJ jt ^jlc. (j-»ljll (j« jli^A /fi^> AauAj (jjjlaill j)JAA jy» ^Ulll 

:CjU^Joa 1U jXI ^AjUl4 : V_jl 

P.graminicola $ G.G.G t jJ w 4aiJl JIajlmkI -1 

(lobed hyphopodia) j G.G.G ^Ul i»jUj 

U*jU* t ^^ y. A / 3 A " j]jjjaill (jJAA (j-Q ^-Lalll A3l -Aa j \\c. .P.gl 0/ltifllCCllci 

( / £ o — YT Jlt-Jj—A-aJl ^Ljj] Aijjj L >° ‘‘ ' J ‘ A * ^ jj 





^^Ic. ^xliil djljjlaill ^t&l ^jx jb^A <Jlx*ixl Lxi . (JjjIiSlI £x AjjUxilj 

^by^.xli oJ lA / l £ ~ X ^ <^uOj -iJj-ij Ijj^ax f*V-»jl %j 

t 

JjiaJl ^^3 -olLaJl ujjljrk.ru! ^yx L^..j1s» ^Jj* a^,H /jSLxl t^j^lxll j^jia^xll <Lo 9 L 1 X ^jx aJL*JI 

t. 

. ^OT" . Aajllix Cjl_^lui Aali-i-a j)H Cjlj lAilikxll 4 jjj]I £-ljjl Cjlj 


ojljj t ji.ul 'if (jSlj ijj±i\jc-\ jj4- Is> j»ac- G.G.G 1^j3 JabIh'j ^JiJI aL*IxJI CjjI 
l A " —lo jli T-lil ^yt Aullc. CjVi*-o (JLa*_Luil JUC. . i_ljj -kll ^Ijjl 

90 “Uj-C. G.G.Cj Ju*_iJ (ji . dllpj-Liiil Iaj s^-a. 3..0 pjItUxiVI clllj Cjljlnll 

1 jIj> .m 1 ^ jl iriAAil ^ji ^_«jLixI Ky AjjjJt P.graminicola jlaJlj- 3B 

. UjLaj LjJiaw"u..lj j 


l l .gn;iri )ii<:ola jJaUlj G.G.G jiaijl A alli. <i CjVJju (jLJ! j-ub : lj JjAa 

jiaaJI J>kj ^ aj>jbaJl jrUiilj 4 Ji <3»UI sJ-i 

. G-X-t. (jle 


rU j| ixujiLa 

V *' V0 /r * 5 

(jXjxi) JojJ J&MJX4 

(1 > - ji-i) 

4i.Uull 

'r,v 

>-» 

CjbjLki ,jjj J 

“ ,A 

e,r 

G.g.t. 

A.l 

r,v 

G.G.G. (90/3B + G.g.l. 

3,A 

V 

G.G.G. (3367 IDAR) +G.g.t 

1 ,A 

V 

Phkilophora (Ky) + G.g.T 

A,1 

£,* 

Pltialophora (KC) + G.g.T 

A,Y 

r,T 

Phialopharo ( K1) + G.g.T 


l )o 












Sterile Red Fungus ,*Jui)l jJaJtil JLta;„»1 - T 

(jo (Jj-*J 4 AjOJjLJI Cjhjlaill (jo jAj i(SRF) <] _>oaV 1 -J » »'l Jaail 

t 

tjaii aidj . Lolium rigidum Jjll t-ilhc-lj t Triticum ciestivum ^V1 (_jj ^oill 
A-iOcJ jh-nH IjjA (jl Oa>j tillaS « oLaj jKflii i .iA ^ji 

t- t- t 

lIujjI SRF jioid\ Jc- CjjjJ j^all oJOjiIoII tliluiljail . (jjhVI l-iLLc-VI Ji 

iiJlj-4 (jSdj 4 ail ^j3 (jiloll (_jo_>ol! 4 —^jS (JLjlS Ajj-I —-l “LojljLo (joLc- Ajl 

IjjjUSjil ^Jj *£jjj-*ll ^t*aJI i. ilua 4 4jjill £-jj i^>Lill loA <JUa Jc- jjjj 4(Jol_jC. 

. Streptomyces (jiuaJl ^aaJl jj J, J jJjjjjljll Aah-io J ojJjioll 
(jo Ajjjll £-Jj G.G.t j SRF jhaJI (jjj 4ji j >, « o 4_i^-& lilliA (jl 0_a.j oil 

t * 

T T O -hl jllj 4 4 _j_oLukJI LS OaljVI (j-S (_yajo!l (jo ?va- ~ ail hi % Jc-1 (jjj • (_>^ajoll 

Ly OaljVI J £ 0 _ali j-*j] ojljjl ^J. a. <1iTill (JLa. 4jl Jc-j . £/?/'’Jail] jjjjl j-aiJli 
Jtilljj 4jhill J JjjU-loll AaLoj Jujj <uiJI 4jjill (jb Jjill Jl (jJjJ loA . LuuU 4jji]l 
4_jj_ij CjLuISII -yy-j (jl U£ 4 £t*aJI _^oj] Am-*.*, Jl jhaJl Cjljljsj (jo Juj] 

.^toaJI jajJ Amy * Jl 4jljlJJ Jujjj SRF jhall^»o 

* # t 

4U hUuoH L_aliualj SRF jhail (Jc-Uj (jjj Ajj.o AivLc. jlliA (jl 4 IiOijI tO^kj 
Aj-a-> .hi.■a.) SRF (jl Oa.j3 ‘G.g,t jhaJl (jC- ■ '_'■■.~dl h_ijl—<al A^uiljall ^3 

t t t 

■' ij •»■ Gutha (jjS3 »U AjUjj (jic-1 -jlj 4 jL*^V 1 j>« ^x_all ^l^jl 

oblull (jj h"G (jJl (ji i ,“\£ (j« (® (jit jLwa (>« i-y- 5 ^ 

(ji (_jjLaj lJ* * *' m.j (jl SRF jhaJl (jlj (Jj-ail ij^^ (jJLilLij . aL*L*jJ1 

jjOui yA (jillj Aroona 1 *'■». —*11 L»1. Gutha s iu^tll (jlc- ^t*aJI ^ (jiioll (j^ajoll AojlLa 
L a'.>-.1 1 loA (_ji (_jaj-»ll (Jilj (j>ii ~k SRF jhaJ! OaJ <(_jiajoSL AjLkajU AaLLaJl 
^jlhll (jjjll sjljj 1 .j jh-iil Ioa jL aa.j liUiS . aLUoII (ji T,i (jil JjjiiSJl ^ 1,V 
,, jl'.-kVI i i... i i «F ikt i _u,;>j (jSJ j (<L.laJl ^oi 11 lIjULaj (jl a j a* 11 jjOaJI (_j 3 
Jl (Jjj_jjSi]l (_jJ (*!_>* * ,TAF (j« jjO—ill ^jlhll / j j 41 ^1-^jd Gutha < atmll (ji "jLioj 
J) Jjj_ii£ll J ,»l jJ, • ,i ^ (jo ^>sVl (jjj Jbjjj 4 »ajJJ! ojjLJI J j»ljj=- * > ® 

. T“ CjIJI jo£-) Aiohuoll J J»lj& * ,A“t X 

- in 



clilnil AjjjlaJI ^ajUaII 


(jl 4 ^caa]I 4 ft U \a sA^ij-Luil Streptomyces Lj^ajSJI au'iIIj Lai 

(jt ^1 ciilj <_£jx» -^j * 4 jL^VI L^ a *v L-jj^ou V Iajj-?*j t A-6.? aI^LJi 

« « 

Ax <12CuJl JJ-a*J Ajc. L»l i <]vLuiil o'±Jt 4-uiitLa Jr. J.lii-! V J ojLiX-l ~yjj SRF jiaill 


L^jLj i. " I j *> ((jAj-allj <jLuaVl A ; •■■■ i (jJ&i-kj ^yilullij SRF jAvill j^u L^jli 


ojljj < _ ij.n i Lgjli iiillSj (ji T,Vi ^yjl (JjjiiSjl £ A (j* <JAj i 

4jl_uaVi a-iA ^.'hj SRF jhaA\ iaLuj jIjj_j_s L». a ^ul^Luill aic..diLjjll _^«j 


. (jiaj^ollj 


:U^JU Jo J I £• jUU : Utf 

Q-, - 8712 - 79 CjV^LuJI Pseudomonas fhiorescens Aaoj.^l LjjjSall 
30-84 <SiLull (R. aureofaciens (JjL-J! ^Vl) R. chtororaphis bj-£J1j 

4j*Aj ^CLil 1 j iV dlljj t G.g.t (jc. i_nm ~'«’l tlaaII ^3 jjjkLJI ^j^aj-A] ■Fjj --U 4 _*jUL*Hj 

2- hydroxy phenazine - 1 - (j* 0JJ « J« a cliLiSj RCA J<-*; ^ (Phenazines 
oIa (jL dUi£ .2 - hydroxyphenazine AiA^j (Carboxylic acid 

. (jAjJI A^ajlia ^Lj jjjll 4jj±aJI CjLLuaAij JJj3_jJ.}jIuJI ^_jia*J jjij daV^-uiH 

j-mLuiI l j£. 4-1 A ajj£.L*ll ■*jj 0<;H CjVXJL (jAja-JI IjA loan) (jl 

:4jj±aJl CiIjUaAI ^jic. 

1 - Phenazine - 1- Carboxylic acid (PCA) 

2 - 2 - 4 - diacetyl phloroglucinol (Phi) 

» 

. (jAj-nll F'r>~' ^ Jil ojjJj Q-, -87 412LA1 Ljj.nfv.ilI ejji: (jjLill jlirtAl 

^yi AjbjLLJI jj«] AjliaJI L_jjla»ill jja l^jlr. J.<-i >n ^yjll 4jjLiai«!l juliill 

; Iga* (Jj»Ije- oic- ^yli (_5 jju 4jjlll ^^3 AjjUill Cdju11 diLdLill Jf> VI*> i 


jl.,r<-wall (jjlSll (JjJ (_ya JjJunjjjljll 4 iilrvia jl a » '\ ml Jc. aj.1 Ul ^ ■— il2i 1 O il — f 

. (J<«~iiii<«H 




i i 1 Cjliiil ^jJalIj^V 4-J^J-^il <AjlixIi 

L^ \ } i ^A i jj Cj 'djlSll aA-A Laj^>AJ j^yjJI ^<Jjj_aJI Clhl .>>ja]l ^ Jaj a Ml ^uljj OLjj j»Ajt — ^ 

.(J>VI oM 

i—LujLLoII Cj3j]I ^ (_gjJkVl ca! tV-i .all aIjaII _jl Ajj,j,.it!l iLihl /<->*!I £-Uijl j_jj J-iil) — V 

. U_Lul_LaII jjlittll 

jji? j—Jtl ^Lajii« 

Pseudomonas jluorescens Lj llStlll Jl.A,»,.lilllj ^tajjl (jj^Lall (_)AaJJ»ll j»jLflJ 
jjjJvUI bl£ jl j .30- 84 <l^lu P.chlorGraphic Lj/iSpI Jl»*iuL) ^lii £j 2- 79 aJXu 

t 

aJLLJI Lai . aJLc- i(.La£j 1 _paJjaII LaAj l PC A LLjLli Jj^AaII ^ j) j -all aLlaaII T^ijj 

. {®£ (JjAjk) (Jsl a«.L£j (_)AsJa1I L»' Phi aLAsaII jjaJIj Qi~ 87 

Phi , Ajj \ -kll Gljl.oall jj Jl! Ggt Cj'ijs* AamiLa* (jaj <551*11 : (®£) fij JjAa 
A jj._t_lS.LlI tliVSl —m ll AJaajlj^ ^« ill fji (JaIaII (j<3ja!1 J*ij \ nj <PCA 

. jiti^ j t 


jlJi4.il <jJa ijaaII 

LjjjIjII tliV^Lu AIaLaII 

jjULill t/ lc (jj3ja!I J^j 

|B| 

Q 2 -87 

30-84 

2-79 

Ji>i£ 


i,*V 

y.aa 

i,V 

V* 

L- 112 

L,Ul 

£,V£ 

r,Ar 

*,£' 

0,0£ 

L- 114 



V 

o,A° 

o,Ar 

1818 

** ' ■■ 1 ^ 

Y,Vo 

— 

Y,^ 

r,v\ 

MV- 113 

L + C 

■ ,vr 

— 

1 ,YA 

r,w 

1856 


: JjJjJI jjlc- tliUaA^U 

CjIjaL j * A LI J *jL (AjIjjL J «■ - j)l .lij > i^-uLJj jjll jLa jA (_pa jaII JJa ^ a ij 

. PC4 IaLI LmLa, jjc. ^ t Phi ojLl L.Lul ^ . <1ia 


£U 


















jJadJU t jj &^11 AajvAa : UiU 

Alalx^oj Ajjjll Jl A^li'rifl'l Ggg ^yt Cjlolkjl L^iS Juiuj Cj>L»1*jJI fj\ 

Q 69 c -iQ 29 7 - 80 i30 - 84 Cul£ Pseudomonas Ia ^a-vC \ \ Ci8X*i ^aHI 
Lii i Q69 c - 80 i Q8.d i QIC -80 3 Q2 -87 CiYX* & k^ JLuLlJ jl 80 

||oD^ ^3 j (3^y ■ aI^Lui (jLftakul Lj‘hi a UaJJjJ lIjjJx 

(Jilj iaxiu Odx Ggg £-A dlVvlui (ja -Lj.l^ Jl-n■ •>.,.! jA <Lat*->i ^jl 

Jjjl ^ya ^>all (JJj n )~1 j 4 j_^aJSLa]I kill (jl fjM* t \ , £ ® .^Jl C,A1 qa 

.r,A£ 

Pseudomo- £-» liYiLui £-» Ggg. jJaiJI JLaXLml jjjU ^jjij : (so )^flj Jjia 

l^lxLo^ ,ji Ac-jjj^dl CiULi (jlc nas 


A jjia. jL*a ^ (jijJI JJ J 

Ljj \ll <J^Lu 


Ggg £A 

Ggg Qjj 



r,vv 

£,vr 

30 - 80 

P.chlororaphLs 

r.vv 

o,Yl 

Q2 - 87 

P.fluorescens 

r,rr 


Q69 - 80 

P.fputidci 

r,ei 

0,0 A 

2-79 

P.fluorescens 

r,n 

o.ti 

Q29 z - 80 

P.fluorescens 

Mo 

r,A£ 

t a 

bjiiiil HfPXi kIjl v^l 

r,£r 

o or 

— 

J^LL (Jj -* 

r,vo 

0,A1 

— 

*La 


aL» ua^H Pseudomonas sp. Ljk&Jlj Ggg j±ki jjaj *Gli i{ 0 "^) <4 j Jj-xa. L*l 

< 

(ji <jj 1 aJl Jij 1 aJI killiSj jjiaJI ^’bJI Atl-i'ni AjLoj ^Ic. c liJJC. ^a ft 1 aka jl LaAxj] 

^ylc. 4 _c.|jJ>] 1 k_jk». |jJl jklll 1 al.'^j ^jLS ‘~'j•>■ < Ggi jkij'iJ Ajl^Vlj refill 

l!av1j»Lx« 1I (ji (jL£ k"n> kjijjj aLsIxaS jl ^ Jjai. * £"U] 

£M --— 














ill lull <JalIj^V 


Q.8d - i QI^ - SO t (7^ - 87 ^ja <jjI **n 4 CjIj *£1 ajjj CjV!>L«> ^jjI .!»j ^ ^ 

(ji Jajkvl:. jjLLm t y .* jjl <Lsl*-tt (J£ii Jc. (J««iui!j CijlS < Q69 c - 80 150 

^ * 1 (j-a <_JjVi JJ. X J l ,ji AjLufiVI i-»j V) Ggg Jail £-a CjV!/LH IJi —a 
Jl (ji '/• Y ^ (j-» 4 -j-^-HI jjAa!I ajLJ i M Ljjl (3^*. J Pi Ao JI Jjj-ii&ll 

t 

AJl*i AiLjo Ggg Jail £--» bjtfull CjV^/Lu £yt JojI-k.a JLajiIuil J (j, 1 ‘V Ilk • l V,0 

« 

(_3* i_^i.Liall <JaIJjJI J liDi jjSlj t^-aiJI J (3^111 ;_>ia>dl Jail Aj>A»1I *L»jliuII J 

• Ui5^ l>» JaIa, jll J (Jialj 1 j-aill 

Ajl—^yi Jt Ggg jlaillj Ajj j.Kjll (IjV^LsuII J' » «"■ ■■■' j_uLj ^jajj : (flj (Jj Jj A-a. 

,4j^uil jl a / i j>>]1 J (jijlb 


Jail Jjill 


*Ux 2 \ 

1 £ .A 

Ao 

jalj AjjiiSj Cj'll^Lu Jjjl 3^ iajlik^ 

\ A 


Ijli Ai.1. jLaJI jUil + u'il jjj'il 

A 


■L)jli ~v Axolxx ^15 ~>,^ 1 >1 ,'^m jla^l 

i r,o 

nv 

1 _J jy*- aLaIa-a o-l^ J jlaAjl 

TT,D 

^ • • 

<JjL>i! 


«Uma1I ajloJI ^jOjL <u^ .u^ l A*yUiil - T 

Biological Control of Eye Spot Disease of Wheat 


Pseiulocercosporella herpotri- jLi .il 3 c. ^ill J Aoii*]l Aaill y *>» i_ii.ii n 

; LUaJ j 4 < 1 . 11*11 jJaliJI J tL~il '1 i-s-jl J 3' XC-Iji Jakll Ilk | a-i.l_£J . choicIcS 

Aic. . Aj l ■ — djbaUl _LC.Ij 3 ^jS 3JJ Jail Ilk ^ 1 1 j . Aajjjtll A» is 11 ^_ya\ya 

- n* 









CjUill 


a*J UjS (jiaj*ll J^il\ jjil lilla (jl ^ijlall (j-9 4 Ajlta*a]l Cjljlijjl Ac-Iji jja. 

t 

_>S j IAA (JiL* . jA*-au* (jot V (jX. l AjLaaliU Ajjlill JxnoLa*!l ^ 

aJ LuUajjj ^gk Cijj-aJ (jjli t>jj-i.Vl diLa-sVI (j2j i ^ a £ Aim Blair a L , Jji Ijjjljjjjj 

t- 

(ji>(_y^ iSy*-* •> ■ (jll (jajJ <—iLiLiill XC-ljj (jj-i. jl jjix JJj (jl Jo*J 
Aba^Jl CjUjVI ^ a^j ails ^lia j* (jiuiill Aim Shipton 0 j£a L laa) 

Loaic. lilla^j tCjljliill Ac-ljSj (jiill , 3 >a^i l' n->. 4j!i5l (jlc. (jj^j 4(jiaj*ll oa*ij ciijia. jl 

* 

i>a_a.j U liJk) Ajjill ijk 2 "*aJj ^-Laj Cua jl JLaJI j-a Jljjj j»jj (_ji LliJI ali 

. ^ ^ H o <Lu Pre w <?f al 

j£]j taSjjs jjc. AjjLiill LLL3I jja. a*j ji£l * Jj»li a» a ill (j>»j.» ^ 1 _n»JI jl 

t < 

CjIjjjgJ aja. 1 1 ^ jic- AjUaLuilS Jjio tall LjLL ajj*j L gk [jjg jail j>»t v\j jl j£**II j* 
^ ■v^l LlL kl ■> <xc.ljj3l CjUIa*]! L_iimj jl^ (jjLmll Llii 

lillj j* j|. (JjLxll CjljaLJ J£aJI (jlc. jl 4 j^^Ul Jjio tall j*j ^^ic. (ajjaII 

jiw j^Jj . (jjgj»a*ll jpi^llj CjLiilL A laj a all Aij_l]l ^yic. IAjjjIj j* jJjJ i—ilj'a «11 

Cjljljiil axIjS LLaj ^jlc- jl Jl - * ■'" (jilll jjlt l i^<-n ji a tjqaJI *UaJI Cjlljlill jjL t Jjill 

<ijajL» jl <j<u j_ali (jlc-j L-^ ajLsj ^^Ic. jj_yi IJa ^gkj jjaaj-J] l_u i^^ll (jualiu j 

. J '■ ^>1 Jl ^3 CjljaUI AjL-tal jjlc. 

t t t 

A ■ ii tU jijj j _ iL^Jl ^aJJl CjLlj (jl f'j U>l AiuajJU t .Jjl V CLuj^l 

^>^1 4 ^kjj ^ Jgj.ii,>>,*!! ^i*a] 1 (jia ajaij ^gk (j* aLIs CjLja£ AjIc. (jjSi) 4 Am,nil 

Jis t£lliA (j jSj Lo Ullc. AjL 4<LU1 aiilL.->. N J-<ill a£jj L« laAj 4lAaj3kj ^ac. AjLa, L gk l^a* 

Ul . , j y±j Cl±* <1* jJSl 4(j4ijlj U%ij jjill jj-aaljVl ^yi (jjajjJl (j* 

t «!I OLu j*Jj a I j ■, -V. Qaijj* (_jul Ajli 4^uall CjLu A "fc mil ^g2 jIiaII ^J-gj (jc. 

Ajjai* aia Ju^ (j* ia* ajo t>— I I (j* aJJc. jji*j SaLc. i_$a31j 

^ Jiiaj Ciajl 4 g un.ili laA Jl* (j* cdjx. jjill 4 mljA*im*ll (j* jji£ . ^ajIj^JI ^Lajj ^^ic. 
£>J J^ja a n"ij'v "'Jl .-.ij 1 « * , .nil 1 " 'll ‘C jSJj 4 Aj-u Jail ^gi A.!*i,J.m*Il L-ijjJg]l i" 1 *>"l j> "Jl 

jl jlLuull (Jia ac.1 ji (»j ai j^all ^jniill jj* aJj^ji* CijlS «.lj-a 4 L 5jLuj11j Ijjj^ 1 

. (jljLuall (_jiS ac.lj3 £A ^JaJ ^>J (_JJiJ 1 grjm'ill jja aJjj**11 iJL 




ollill { jia\yrt 


CjUjJaiJl JUjUmiU 1 

^aII oLiill I JAM 1*AAJ L-a, jjJLJJ (jAaj-all * iJ-Muail jball jjli ^ ' ■■' I A < 

ft 

<jL^aVl <JjAaA ^aII ir IfiU (jluLaVl j A CjljAalmall aAA tlajLi 


ft 

duj->l OUjAil (Jaj ■ ‘--‘j ' ~^J ^jL^aVlj aLvaJI ajjA (JajSjj 

£ Lilli ^-bj] In \jj tOLuil Jjlc. A*-» (Jaslibj (jAaJA-all aIa^j ^aAA L>^ aI^jV 

aI^La blliA ^jlj i till j jjlc- l_jAli l^jlaS M" lilliA yl jjlc. (JAJ 4 (JjL*]| Ajl. ~-»j T —'J ^jIIaHaj 

e 

dt'LiS o!a L$jli Ciiii bn -> 4 Streptomyces griseoviridis (ja bjlsb ajjjjSLi 

AAvIjJ ^yil! idiUjIaill (ja alA-$J Aj^xaJI ‘LajLLJI ,3 A_jJlc. 

■bj m (jaLul jjlc- CajAJ A3 4 Ia^J AajJ^JI AajILoII aali£ jjj . ^aill LjLij (jliLLui 

£-1 jji ^ic. ^Ull P.herpolrichoides (jAjjaJI ^£11 ^ylc. ^^ill (^jLill Jikill ji jajJI 

(jjt£]lj (jAajAkjall (JaISIL ^xaaJI dilii t jLa (jia. Aic. . (J-ojftdl ^yA AailAill Cjl \J ill (ja aAjA-C. 

AjX-jI ^yi Aj^lill Aj^aAill laIaLu veil ulljA^. aAji ^ja ^jAaixJ bilA ^jU cU^e AliAaJI 

* * 

>j 1 ^plSJL Vjl /)jLu jAc- « ( j ; njlSJI fl % all IxgJ 4 jj1a 1 ^ " \_y 

* ^JjVI aJLJI ^2 <1a {JbI a ) \*\i ^jSJj ^j<na •% i^n ^j t aL^ all jjjISIL lIUa a_*j 

^ <jj!_c. 4ajLajl jjlij 1 * 'be-.l 1 richudennti jLill ^j-e iA^lj < 13 ^ ^ u^J 

(jjil jjJLilljj i Ail'i-t<e jjijk (Jl^ 3 AjlLajI Vjjjl^jll ^y3j (J<ttjc«ll ^y3 (jAaj-«!l A^ejU^a 

ajjA ^ja ^ajJLell j|_j]aJl aJL^ (J^L^ tjjAa^vejell J Intll A.*.<n <l L »-3 <ijj»JI aAA 

. alvajl 


JUju^U ftU^ldi' - X 

(ja cSJjjz. iillA-^j Pseudomonas fluorescens 220 U>j.l£jJI ^ja Cj^j-c bJliA 
(jAojaJI ^jj l i£ll AAa 4 JU 3 Ajjja. bejlle 4 Streptomyces griseoviridis LjAbb.'l 

. ^Aa^vell lAA A^ejULe (JaxIoA (jl fj ioj JblLj 4 A jU-%11 L-ijlajll (Ja*j«1I ^ 

l*11 A 4 QdajAAii\ jboll ^jjl^v?- b > ! i~i Ijj.ll^aII jj-a OV^bJl aAA Ola-ilj jjl 

t~'l il ^ AJ+J ^jlc- iaailill lift (ji ^yiuLuiVI (J-eLxll A aJl x J . AjjlaiJI vaU.a^.11 ja: T ri iTi 



kl il.dl 


Phenazinc - 1- Carboxylic acid ^ Aj^ijJI CilaLaJI s2a ^ Aj^ 

JjiA ^ U£ jLill _yu Jbiij P.fluorescent - 220 LijjjSJI £jljvs 

^IjJ ajLj] killjj iaaii) Jji (jic-l dlj Axj-IaII £jl>«SI (jjj . (°Vj 

AjAjjjiil [ a_ul^iJI old) jjlc. lift jAjLj jjlj . A_C.j_>dl AjLxill jlj-ai! 

(Jj-Ia.) A£.j j-JI Ja-C- ajlP>J lij Prill aji jbjj .j-«j]| J* >ubll L^jLiua (jj^J 


uILa jaj u It 220 Aj^Ldl P.fiuorescens LjjjSJI Atjj^ jjj!j : (°V) <»Sj Jjix 

CiLmI A j m i (jle-j t ^T« 5 J 1 ^ A C j ill A,j> I ill uuum!! jJail! 


Ija. CjLjl V X 

4 al^ -V A t **_ll_fl_lj_k.^ ^jj\j 1 ** 1 ■*■"*« 

4-C-jJ>aJ| juilj 

*u£ijj ^4 jIj 
^ iaAJl jAi 
<cLui t,0 AaJ ^La 

Uol*J 

M 

rt 

U 

i 

D 


B 

B 

D 

\ • < 

> * • 

\ * • 

1 • • 

> • • 

^ • • 

M 

Y 

>,n 

(c5AV» jla.1) JjjiiS 

1 • • 

i • * 

1 • • 

B 


>— 

M 

1 

jiya 

220 - 1 AJXJi 

— 

— 

— 


— 

— 

M 

M 

C® 

ALolS AjjIIc. <lu 

\ • • 

v • 

'!*• 

V 

n 

jiua 

CV 

•,t 

>— 

220 - 2 A13UI 

^ • • 

v 

Jft* n 

J&ua 



CV 

H 


220 - 3 JUXJI 

V * 

^0 i -f* 

Ji-Lta 

jk*>dt 



>,A 



220 - 4 y}LJ| 

\ •« 

iV 


Jt< fl 


jLn 

M 

Q 

Jiua 

220 - 5 AJ5UI 






















Cl Lull 


. jlailU jvdJl CiLu AjLal P.tluorescens LjjjSJi : (o A) 


oA/dl 


“U 

“\,r 

n,v 

v,£ 

u.y 


AJ5L. 


l Y — YY 
\Y ~ YY 

\ y - yy 

> V — YT 

yy- yy 

> Y — YY 


__ 

j-tfr 


£ 

YY* 

\ 

YY* 

1 

YY*/UV 

1 

YY* yYVY 

— 


— 

Y T * aJ>Lu 

— 

Jjjliid 


£*iJl ^ Li j£$jAj JA&5 ^>LI Jo - T 

Biological Control of Take-all and Rhizoctonia Rot Diseases 

of Wheat 


jjA_^]l ‘ u • —(jji£l jl nAiJI CltaLij 


G a eiun annomyces tTake all diseas ^all J <3».UI - > 

. Ggt aJ j+ji) graminis var. tritici 

j AG-8 a!X_^ Rhizoctonia solani (jc. >. n ijjiijJI J-c. ~ Y 

. R.oryzae 

t 

P.irregulare j P.ultimum ^ £■ tjjlaJl J p&i o*£- - f 

OLul£J! aA-gj AjUd'yi 4 •v'lllll U<»jl f_y!a^Lj J tjJxAl jjli 

4 

t > la JajLLulj ,v4G-S 4J^L-uj /? ynlnni 4»i^Ljk dCA 

- m 









CjU'i 4-4jlL*Il 


*■ t e 

^^lc- Jj<^x-kl'i AasLS AjI ,1a.ji V Ail V] 4 A-ulij 1 j aia»■» aAA AcajlLJ a__)2iS 

( t e 

i \ jUI (j! Vj ■ Jj ..n *»■ <11 Ale. jrLijj .ijj L$jl ‘AJ^LaII (_jia[_)^aVI a.i-$l aLoLS Ajlij 
Xaa (_ 'ja AjbaaYl (_y3J ^jial_^Vl a-lA A-ajLLa ^3 A lttj»,l«call Aj_jj_aJl 

aOA ^ Al * a 1..JI a jl-«lrt4<all djlj_ll5L]l J.Lr» 3 ' . jbuaall ^uajca-all (jjliUl 1 _ 


.324 - 92 aJ^Lu Bacillus subtilis bjjiSJi ^ aj^JI bajlIJl 


AjjjjJl ObUaAll A_addall Pseudomonas b^a_Lajll Ij jjiSJ I jU*iJ ac-US j] 

. LaLoJ A^li i3 Jull jji ac5i j ja “ * ; > il ^11 A 0 U .\ a LgiLkjj .lie 4 (Ja^Lall ^jiajjall A_ajlia] 


J_yAaJ! ^ja Ajji n-oill paLni; jjl j ^ja 13 4Aj]l*i ^h£2J\ OVxUl 

lij 4 ^asJI (j a ajj^iall AeljjJL (_jiaijcjj l^iSJj 4(j5^.La!l LgA3 Cjl-a. ^jili 

.CuL Jjwiiilb dlli 


LjjliSjll b a.Vt") .^iijl [\a jiSI lilji jjiuu i Bacillus bjn^jll £-ljil Ac.j-a-\ a Lai 

c 

^4 1 ^ lAa -4 t U^.-h J a * -i o ! 4 ^*1 _)£* aJLcJI bjjjiijl v'l^j 1 jjnt ij ,Pseudomonas 

^^le ajlii-a djbj Jj_jia ab-a. 4. « .a idjli L$ib 1 “ ^ii ,^^3 4A_JajcOcal! 
aj^JI obLncJl Aacjij 4jiili]l JaUb d>bj c Endospores A_2_bb 

< f 

ai* lA-cji f-jill qa L324 - 92 aJ^Lcj B.subtilis A-13 Jj_aVl ai* ^ .Uj_>ii 
CjVXJI aA4 4 J iinn Jjil . LJIjd-J ^ CiLjn Jjljl di-a Cijx-j c 1 A^VC. CjVXJI 

t 

Ac^nj-a^all JiliilSjl ^j-a f-!^jl A »■ .i~i 1 Jaa.all ^ Uj y < Jilj Cjlj J j ^ .r, <.UJ ‘ ~ 'j; "' ~*- J 
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Cl Lull JA*)} Aj^iaJl A^jLL*11 

j*£|jl j J^\*i$ir , ‘\ wU^Uil -1 

£aaJI ^1 Jib ^ i£b$ 


<U,t do 

^jij jail jji <L#ISJI (ji>lj_«Vl CjLij-uiwa jj-o Fusarium culmomm jLill jj!*j 
Co - _^>Jai31 Lsl . tjl jjUl ^ vg.1 j (jjJI (*-^1 (jflX> L_lXuiJj tllljjUl 1 V"~*Jj L ^)j'' *1' 
Ual j*\ i Bipolaris sorokiniana *_uiVI « chliobolus sativus 

• (_$j-kVI L_ilix-Vlj Ciblj >*n) ^ CjljjLII ^gjs jjAaJIj JjlaIjSJ! ^yic. jj^aljx-Vl 

y£ . A In 1 jl A/ot > koll jUa^oVI Cjlj (j^liall ‘U^aLk Ij ^LuajSl a ■» j ^ ^ial^aVi o AA 

« f 

^ajIJ—?JI (jl jl i Pericarp ojA-ill ^ jjjjtSj-iai j_LC. (jlijSLi (jJ-Aaj-aJl (jjjIaiJI 
(jX- kjL^yi i~) .1 tTi (jl . testa aj >agll tj_a.jl_k iJ» all (j! (j£*J 
A ala'll «jA_aJI (J 3 ^>laAjl ■» '»U (jjo t Mill 4alll^I! Jjjlill 

. JjiiijSlt j ^jiLuJl jAill 

aLoUs t A alt v a ^ojlL* , a j a ^jl 1 4 ■ '--■ j* *11 ^IjIAjL^jJ 4_lLuJI L—t j >bJI 

(_ ff lc. ajUj . jjidl <LaU-« < _ s Jj iiLo'y L CjljjLuSH tAAjluJ JLojLLujI 

CiLlJI LLiL i j r & ^lill asLoVIj 4<jjill ^ ^Ulll aj^jIjII ajLoVI <jla bdJj 
^ 1AA aIuj Miclke ,iil ■ Ljjl a aIaU^o ^j^la ^fl ^jl a-° Ajj*u-JI 

^>Sj lilliS . JiaJI ^ -fcjll jjij ^ jl l <JU-j .Vu,<a (_^1 jfl jj <jl 

^Laj V ((jlaUl ^j-a ^>^1^ jji ^kL« jA Ia£ J i_ j ' (jiaj jjl t \ 1 ^ ^ aSui Daancn et cri 

t- < * 

I !jS 4j| ^)Sjj .jAill ^jdijA J^Xik (_J_ y ^VI OLLuaVl jl IjjiJl ^aill ijit i_>«aJ-» 

e c 

v_<L>lxal A_aoli£ taiui^jiSI A^miail ^koljVt ^ ^jkc. jlaisl JjSj 

t 

aJIa&IIj ajl lIiLuISII aluouil t "■■>> aaLljJl a^A /; (jl (j^Anill (J A (AjjJoiaII Cjljuiaib 

. (jjlill a^ld 

* * * 

^Lal; jMu jl gAea Mij V F.cw//«orwm jJaii! j! ^VT ai^ My vail cd j£3 Ail 

^lc- ftj NqaII ^j| jJjjj , A±lJ1 lIiLuII ^ r - AJAJjIaJl Aaa^IaII djllit£Jl A**i2lix 



CjUiii * > ji-Jl 


F.culmorum It aa-> sjL^ull CjLuKjI a a$-x]I liiLt ■ «ail /jx {juAtiill 

. B.sorokinianej 

■ < jO \»Vl «Ujl.i .AO 

jlakll <j-a ClVj^- fjA 4 (jjiutuJl (jjjiaill A_xjli_x ^ Ca.Laj oALAoxII tliLijl£]l jji-SI 

Gliocladiimi roseum Idriella bolleyi 

t * 

jJfiil) a_-«jLL-b J-Couil G.roseum j kijl j! a jli -JI t_ijl^_l!l ^ A_*j 

a \..ill a_*.1j j g <» ^yJlj-ao a^!j_^JI <!»-} CjLdVI aIaJ>j ■ _$ j-i-A.ll ^x-iJl F.culmorum 

/To A_j_uUJ CjLuII (_iLaJ! qjjJI Abjjj ‘ l VT" Jlj_aJ (jjajxll JJa ^j>»a A 4/ W * 

CjljLiill i VV Ai^jj Cjlfrlk^yi aa& ooLj -i^ -vMj jLojJI Ait. Jjjii£]l ^ji AjjLLJlj 
—(_2L<u ^liill »aa . X £ AiuiL aIaJj Aii. u.iJVI (jjj La!. / ^ 1 * A^jiij ^lii] a!j jjj 

4 "\A ( IV (JjI aa j (jAaJxi! AxjLax CjL^LaaSI! JLuiAjjJ ^jLiJ — (j-a ^aJ 

■ Ifr jxjILaj AAojxxil CjLjJaiJI jjit AjliaJ! 1 _ijtajll ^jlij (jJJJ 0^ 

<jx Jal Calijl ^Ja»j aAjjiaJ! AxjlLall jji aJL^ h j-uiI (jU l.bolleyi AxxiJL 

f. 

AAtj (_>iaj-all (Jib LaAiC- 4 Jjjiiill AjjlLallj Aj^iax Jljj V L^-il VJ tG.VOSeiUH 

t 

ajLj .jjiaj^aU jj^La. ^ J fi L.j V CllaetOmium Sp jlaiJI LaiiJ . CjLiill (ji CjIfrlk^Y' 

Cjj^-ia! 4 B.sorokiniana jlasilj i_>1. -.^1 j j« ■' U (JLajLLuiIj (Jit aII c_ijLaj ^La i^llj 

A^lj A»i CjUaII <_ilsjl (jJjJ! L .'*>• t G.rOSCUHl j^asl\ £a r^b 

jjlt G. rOSC Util (Jlx«.i»nlj jjJ il - a, aJI 4*<aj Aa^ (_iJ^/l (jjLS 

• AjkaJI 4—ljUjll lIiaSIj AA l5 jujjjI F.CltlmorWU jiaill 




A jm'n Ajj t•i^»jJI CiUUj fjlti tjLuul) CtlliUJI JLulIw) jJLIj : (“Wj >3j Jjaa 

\ * F.culmorum <j-ljL*j GelLa AjjiaKj ';«Xl"* 

• J* Ja ^ J J 4 / 


v-iLid] (jjjjl Jujl* 

3J-lU jjl*J f£. 

jjj 

(>=>“' 

X 

oLjyl 

Alnbult 

'M 

\,r 

\A,1 

Chaetomium sp No 184 


*,v 

rr,r 

Idriella bolleyi No 454 

• ,°i 

• ,£ 

i',’ 

Cliodudium roseitm No 726 

',°r 

•,r 

IV 

Sibuiol 




JjjliS 


(jlc CillikiU 

‘ «J a S. jjJU (jjL = \ . A JjLa CjLjllj “ jl^a LUl I £ jl.n ^ a^ijj (JjJj 

(jlc fii. -li-Li -T’.juMj JjjJjSlI (jlt JLw^l* jjij ^jjlj = V . JoJjijSIl j^lc. 

tAjj^a CjLjlnll — £ jijAaJIj 


jJailb X V • <Llmuj '.’* (jjAAoli /jJc Aaliadl cjjIajJI jtilii : (1A) 
Jj_S^ jjiai (JLlaj LtfrUua q >1 ^ • ^ 5 >ki .B.sorokiniana 

.F.culmorum ^ jXilMjZ Aajj^a. "S • X^,A 


?*£ ^ujvi 

AJuJL4 Aa L*.*! 

uibJl ajjll /£ 

Olp 

JJj 

< 

iUl X 

U4 

^ 1 »' « -I' 

F.cul. 

B.soro. 

F.cul. 

B.soro. 

F.cul 

B.soro. 

F.cul 

B.soro. 

— 

£tA,o 

— 

•,YVA 

— 

• ,A© 

— 

1 £ 

Cihielomium sp. 184 

rn,a 

o*r.A 

o,VA 

* ,owo 

* > ’ v 


•M 

-u,r 

Idriella bolleyi - 454 

riAA,A 

a“\r,Y 

l.W 

• ,nir 


*, o1 \ 

nr.r 

IV 

Gliocladium roseum 

rvir,£ 

o£“U 


•,°AY 

V' 


•\\4 

£A.£ 

Fungazil <jj3ai3l aji«1I 

r£An,A 

£on T r 

o,VV 

• ,o\ • 

* ,* A 

B 

> 

cf 

o 

ii,v 

JjjIiS 


j*U JjAall (_ji jA L»£ .JJj :(JjAaJl tli Uiih ^L* 


F.aihnoriim = F. ad, 


li.sarokiniana = B.soro 





























jiaiiL laajjJa *‘j* •*■ jlaaJI LjIj jLJ Aj^aaJI l _^a (Jul j : (t ^ ) ? 3 j Jjia. 

Bipolaris sorokiniana jiaiJU £)ji»all j^uillj F.culmontm 


Mipnlaris sorokiniann 

Fusarium culmorum 


CiIjUj 1. 


OULu l 

4-4 jlLt 

JjJj Jxuijl* 

<1*1X411 

1 £ 

• ,A1 

to 

?Vo 

Acretnonium sp 

£ A 

*,oY 

U 

•,A1 

Trichoderma sp 

££ 

*,Vl 

vr 

• ,tv 

Chaetomium sp 

£ A 

* ,®t 



Humicola sp 

oV 

*,tr 

VI 

*,u 

Idriella bolleyi 

£ ^ 

• ,n 


V 

Fusorium sambucinum 

£1 

•,Vl 

IV 

•Tr 

Gliocladium roseum 


:J|j±»Jl (yie- uU&x^l* 

. (JjiaJI ^ jX L»£ ^_ya j*ll iJJj — 


tr i 














_yitii 

j*JL**JI ^jG IJ 

-‘‘ L 1 ** 

jJjlj jc. t sJjaa AaojaaII Oljjl£JU AjLuaVI j>A jjjcJlII CjLu JaL^. j^AJ 

» t A 

j)A jl 4(_£J-iVI 'U^oJaaII CjljjlSI! jyi A juo jaII sJlJXui Jl£- jl oJjJui jSaaSI jLaJI 

Induced rc- A’winmll AajILJI (jA**; »I^Vt Iaa . ujjaI AJuaj d>lijl£ j\ cujx> cjljjtS 
ddaAjJ iilj < JjUil ^ ^'IsjII JjLuj k jolu J!Xk jj a A^jlj ^jjSu ajLsjJI saa . sisUince 

c < 

(Hardenm vitlgare jjjuill ^ 4^0 Li. t sjiiVI Cjl^i*JI ^ iCiLiLill £-ljjl (j* jx& ^ 

tj a . : .i I AajUaII siA Aj.^j iKja jlj tClujJJ Li t A’i'vl.i.uall AajIaaI) oJU-iC- CjDjaJ djliA . L. ) 

A 

(jt .L.Vil jl (j^Aj AaC.Li^]| AjIaUuVI Clliia. (jl . (JA*jaa 11 (jjl£]l Laj~* 

■ si A Cjl-yVlA (jlc-j La^UaJi ^jlc- AjLaJi Aiiiill Cjljjl^l) 

t- t. 

iDrechslera teres jLill LajUa ^ a_u1£a) dlllA jl CjjjjI CiUjj lilliA 

«Helminthosporium teres jA t_ijl>»ll ^Vlj Pyrenophora teres ^jaIII 

A 

kiUjj < ‘J>} X -a!! ^L>J (jSLal |»i=AA ^jS j d-»i (JAiJA jAj 4jajuaII rrLihll (Ja»j_a 

Sepioria jLillj 4 <iaUJI ajiJi j* Jjj»aII Bipolaris maydis jLill JU»i..il (jjjL jc 

. ^aUI jA J_j jjuJ! nodorum 

:^jO J—L1 «UjLJu 

« A 

; jjA 4 ljjAa» I^IajUa j^Aj_j ^ u iaJI (jill (jA»l_^> aVI ^1 

.Helminthosporium teres jlaiJI jc. l-umIjj tjaiJI ^ ^.£^1 £JL»h]l ^ja - > 
Bipolaris sorokiniana JtasW jt v ^aII 4jj*LJ) ^ CiljjUi Aail ^ja - Y 
Erysiphe graminis f.sp hordei jc. l _ < Jl 4 ^ t5 jLij]l (j^abdl ^>« - V 

Rhynehosporium secalis jiai]l jc. ■—i^IaII (J^jaII - £ 



LL Lilli 


* £ 

J-i-C- (jjjlaill jA (_jL lA^jjllll A a ji^iail aJ|jj]I J fit 11 jljjV ji-LI (j) 

jlakJI jl i A J aLLi ajUl jA iJjJAaII BipoltiriS tiICI\dIS jLiil’] 4 La Aj 4JjAaiii] j' j j A 

i A-iaj^aAll CjlajlSklL 1 j i° ■*■ (JiS A_c.Li ti aioj 4 rr a ft.ll jpa (JjjaaJI SeptOKUl nodoriUll 

jj^a <\\ iDrechslera teres fsp. maculata jiajAji ajujL-i aJjaII ^aU 

J..U1JaII LLaaVl) (jjaJ aII ai-L j_yi j.mt >11 1 oai.jJ_A jjfL . (jisjAlL AjLaavU 

S.nodanun j B.rnaydis jLiiL j'suJI ji_aJt a_».,i X - tt j XV* - r'l ^Uj 
.i /*ij ijj»lull i_ili^t t. ali ~v a ^3 D.teres jLaJI xOas (Jl*i jjjlasJI jlj ^ 

jljjVi i_y*^3 jJJJ . aiLc-l ajij^iall LjLjlaAll (JIa ij \n .a.ll j ji (_£j_kl A CjLiaLS 

( * 

1 j jl r- ^JijjaiSJI^ aLsIjlJI j±t- CjIajII jl ^j ^jSLujjiiJLi ajL^lxII 

jl_a «dli jA (juSL*Jl ^ylc-j . li—a. J t ) ‘s JiwJ D. teres jjail\ ^ Jj_ajJ -j jL ... j Jl 4 j1^aj 
jl B.rnaydis jLajIj fa \ .n » L^a *>.-*11 j * • .ii" jljji D.teres jA a.>■ i ^ \L oLj-iuiJI 

jA Jjlij t(ii. Jji-aA ^jjLiQA jaij La. aj _ l»..a AJL: jj j laJ AiiljJLa CjjL S.Hodot'lUH 
. AjauLaJI iijj Jc-lij l$jL i_ij*3 (jialjC-VI aiAj 4 ^jaj i ja.j j»Afc jl ^jjaall 

S.nodorum j B.rnaydis :L*Aj iLajLLall Jic- jLLJl jjjLiil jl 4_«jjjia!I jA 
S.}jaH jjxjL 4 l.}_a. aJJ*-^ b-L jLj£L i IjU^I La£-)I Vj i jj,* -wHl jaj*a J1C- L*A vlS 

t- 

■ jL.il' CjJjU Vj Jj£i V d±At tL& 4 J Aiji^aJl (jljjl 

^sy xa L-./r-i 4 (v < JjAi.) B.sorokiniana jLill ji a>j tjsjiJ ^ 

Lai . i i \ j l £A a,j.. m u S.nodorum j B.rnaydis jjjLilL uLLL 

jJaj^aa LLd^U Ljpjua i ^ i j| jjjLaJI ^l£ c -1 Ut". ,ii l^'a a , 4 Benkcl J'« -tl - g ^ 

(JaAJ-UjI ^yill LJjl^jll • 4—UJjjiHj X 1 ' J I t ^ Aj lUlj JJ*_Lll (J^aUjU 

La j-JJAi ^ 1 * A' C.£ 4(_L /LiAjj^ 1 * .V t jj£jii (JjVl J L.ali 1^.13 

jLj ^yJLiJljj . *-A R.secalis jla&iu LL-aVI jLoiikJ La^jls a 4 _i-a /Lji_Ll jL 

jja \«rf» II ^y 3 X iA j X jyllj—aj spc/di v jL« 11 > Ajl ><nX/l j^~>a -aj B.rnaydis jLia.ll 
^ X j X VT L-l-oLu LLt^yi j^a kj S.nodorum jkiJI LaLu Lenka j Canor 

. (V t 4 V ^ jVjAi. . LfcLmftj jjLUl jja ii fill 


CjLuli ‘LajlLJI 


Bipo jiaiiL AjL-sVI (jiaA±! AjjJJI A t .m'iII j uiLt^Lc ■ (^ ') ^J Jj 

Rhyn- jki!lj Erysiphe graminis fsp. hordei jJiiilj la is sorokiniana 
j.hJLjil I jjj 4_uLl!1 i-3jji) (jIg tchosporium sc calls 

4_j jLUl (jlz jj'uaJI jJaiJU AIa'ju!) jjj ji j_» Lenka j Canor i il.rt 
.Septoria nodorum jl Bipolaris maydis AjjjjJI 


R.secalis 

* 

E.graminis 

hordei 

— 

B.sorokiniana 

J-Uil 

aun 

(jiiik. 1 

^ i^J-a 



'!■ 

U . -Jj)"’. n 



JjL 


Jjh 

















jjjlS i »*.^11 

— 


— 

^ * ,A 

— 

Yr,r 


m,r 

t,r 

rr,\ 

A.r 

YY ,1 


B.maydis 

vy,i 

r, a 

*,A 

\ • 

*V 

\ «,o 

S.nodorum 







| 

— 

n,o 

— 

m - 

— 

W,A 


iA,© 

A,° 

Y<LY 

A,o 

iY,A 


B. maydis 

r<u 


1 • - 

V,A 

t V 


S.nodorum 


: JjlaJl (jlc- 
• v' yi» jL-a qa , _yaj^ 

. I j^A j ... jljji AjLoI /■ ^ ' ~ 0 = Y i AjL<aj '/. 0 jjij ji~a Qa = ^ . 4jLJ l ji~a = jtua 
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Ail t (YY) |*sj Jyia. (jli i aJUjluI (JiS ^■LiLlI (jjj-ij ojjis j_uLi3 a \ ..nil: L*l 
LjLfc tA_c-L« VA.of, X£ ^jjJk o>jjIj ^ JuJ A->jj V B.maydis k u^tlli 

a ( 

A'ia ^ Ajjj_i_! s^jii l al-'A ;H S. Iiodot'ltm A jmillj Lai 1 Jjj**'* 

.CiUill ^ 


(ji AjjUUI AA .*£>.*] I AJj_j 3) (jifr D.teres jhiH JjJj k■ - j ’*■ * : (VY) pij JjAa 

a * ^^ - Ci) !jj2 Ajuj 4 jlaiiLi l,«^'it , k Alj liilj jjjlA ^ ^ jju«!I 

. —i jiaiilj yijJI JjS 


jl, aVi^all 

jl. *Vi «Jl j-^-C ■! ^a^all (J^Ij 


B 
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jy —j ±u B. maydis 
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£ ir 


. V* JjAa. ^a LSI: Jjb : JjAail ij* <jUia!5U 





























6 jJ_I!: III 

Olj JUI i?^ 1 jl <Ujl&l - ^ 


ill I AjjiaJl 


(_ji ^Lij AjjLa_i]| (j iy $ 1 1 DjjJI 4_jjjj». f>k» J (jls 4 ( ' HV) (jJLaJl CiSjJl 

« « 

j-Aj tCaptan a j j< 11 t ajj! a j^ll olaj jail aii j»aIj iCjL-llaIIj (JaLaj tl£j^»l 

tjC- (illjj 4 4 jjj]I (jj3 J-$ij ujljjlJI Jic. ejtjjj 4_ljJj»JI ejllij ejljjJ 

CjljjlSJl ^ja ^ j_jC. A 1 1 4a~l.aH (ja_C.j >_ 'j i -»-ll (_>i-t elu ■>■ 

JLu«j_J Aic. ! _ J ia. .Fusarium sp iPylhium I j > - qa i aj>lII ^ <l# 1£]I 4 .-^j ^ J,1 

jji L-jJ-xll Jsiajjj (jJalLa jji 1—jL»,AJ jjl (j^-4 J bjAJI ljIjjL jjA X V 0 Jlj-A ^jli t(jlj_>£]l 

•■* t ^ " i £>A£.UiL-« jl iltw y % \1.'--. J.l CjLjI£11 (JIaUuiL 4jj_Lail A^ajliall (jl 

t C v 

Cjb-jjbI ajjTiinJlj 4 1 ,nK'iJl Ajlijjl ^Uai ^ t AjjLoSJl ujliVl 4jj|jLU« JIaaIwI 

Ljjjiij CiljjJaj jjjk 1 JLa-JI 11 a jji AjtsljJl tliLjjlSLioll. 0jji ajjia! jlSl 
I^yt Jj ■ a a *" o.A A.tt.jn j B.\ l-i« > (JjJl) aLuLxa 1r- _'*» ..i' bJiL^-4 

t * 

<(JLaa!I IIa •■ ji ^ uliLajl JUllij 1 4jjill 4X«L£ll 4 j jlaU A^o^aoII ujlill^JI 

(JajLLuu P.Jluorescens Uj < j Pseudomonas cepacia a <>i j a j]l iHui 

. JjiaJl ^ja A 1 a >11 _jj ju (jic. aj^tilla 

Burkholderia cepacia Ijj.' F. a I U l ^ » a (Jail ..i j4 oj ill i_jj \ >1 a ■, .a •.’ Lj L«l 
^jji_il] lSXL (JSjI jjlc. L_u ^11 (Pseudomonas cepacia) 

t 

j Pvthium ultimum jiaLlI qc. a ± i^llj 4 Ajj_l 1I ^ 4_ial£]l —«VI 

Ij j j -'<^ 1 eli fj V Ijlijj .Fusarium gramineannn jki]l P.arrhenomanes 

4o Lo ii jl a!£ jiaJI ^ jjl L^jioJj Aojjjall uj jJaJl us^" _>4-ul l _jiC' a_J 8 a ullljl 

Rhizosphere compe- ^jjji^jLyb l 3^ ^ t j^ijjjjljll 

j Gliocladiuni virens (jjjLill ajlll a^jLLJI (ji Jkoj lilllS .tent 

Tridwdenna vi ride 





^jOAA 

1aI n .IxJ j! jjLill Cj^' 0^311 LJ j J a 

(JliLijlaijI jjc. 4 _lLulLhII 4jjj]I ^Ixw 

7 - Pythium ultimum 

2 - P.arrhenomanes 

3 - Fusarium sp. 

:<uV1 dltflflL ^jUj 
. Gl - 21 ji G1 - 3 CiVj*JI GHocladium virens - \ 

. Tv-1 4Jj*JI Trichoderma viride - V 
aLcIju* (j). Bc-1 j Be- T - Be- B CjV>M Pseudomonas cepacia B uKJ l - V 

ijjj tjjLii£ -iLidi JLmJjuV AiUlaVlj i ojjSjLall Ajjjjkll ^GojljLall oj31l t _ )^j-*v, 

teiiLijil tjjjJl ojLjj J>laj < AA.jLiill AJbLiil lIiIjjLJI jix. JSAj 

tAjjiaJl 'LsjliLall (JxUj l tiU~i (jj . p—a AjjlLJlj jjiaJI (jkc. iii (jiiiijj 

t. t. 

jhxJ 0 j}±$ oJLjj iCjXaU^li UJ^ Gl- 3 iljjJl G.VlVtf/lS jlaill 

L AA Jxofll 0-1 m 4 jla-ui ^^3 A A Amllj 4j|jlill CjIjjUI 

P.cepacie Lj aA5Li[Ij vL«L»>»II G»l . 2 a £ ;»«il Jl ^ « i .3 aJL^ 

4_jla Tv-1 4JjjJI T. viride j-kil 1 J Be- B - Be- T - Be- 1 .(B.cepacia) 

AjjJJ dlLill ^Ujjlj 'ijui V ilu*. ^y* o-lj^ jjiai'i 

. G. virens jLill «JL». ^ Luj Cxmi Jil 

A a-nj ^-Lc- J>ua^ll ojjJI 4-ia. AjjjlSill elll.la.jll J.1C. <Jjjl (jl 

ya CjI_JAjCLuus oJ_5»_3 1 * J * ^ A (jLilS ^j-jUc\I AOJuJI JLaJuLuil 4jkJJJ 4.1,2 *) 

4 jjxjl y* M * jj^a yA^\j Tv - 1 ^yn tliljjaxiaiA jjJjSj oAatj " ^ * j Gl-3 

•> '. *. ^ • yA j ^ JijiAj G1-3 (_j-o jjLSj Jl.^a » "i «jl Vic. L«1 tBc- B 

£-a JIahIluI <]La. <VL» Ja^sI “Vajiill C<±i. jcJjMtljAA 


cAij!\ j^V <*jliLtll 


i-jjii, \nij L-»jjc. ojjjS lilji L$J (Ajjfrj-ail a^jILJI JjoIjx. jLa ^Lc. 

ia.j.3 ^gi ll ill ojLluall IjIajLIHj ALaLcall JJX. t_i_ylall ^ya. I £ * j l Y1 jl . 

llLulSlll Alabull A_lla. ^gi ’/. 1 • j / AV AjjlLailj <i_l±L)2]ll ^ \0 i ) A ojljJw 

aLU* 1I eu^l ^ y ijli i A s_jl_^aJI A_a._j.l ( jl . ^Vf J a^Llaall 

Lai. /. lo- ' o ^ja a a 'lull! CjLLujI jIox-I ^ -4__>j Be-] aJ^Lj tliiLuiU ejLiull iiiliilSlb 

(j-a a A jiaill til Li Lull jllC-1 (ji lljj ill^LaLull fiJ.Ay, jjls t A-a_ij^>jall sjl^aJl tlL=k.jJl ^ 

, |Vt 'j J s J_i. La^ tlLnll Jjjlc. ^jjb ililiLaljull XjAaJ jla lilbiS . '/. o * ~\ 0 

t 

jjjli o.iaa.^11 <laLta!l ^fc Ull Gl-3 aJ3-*JLi i - r 1 J> ) -all <_jjl Jj-laJI j flLj Ula 

<Ul_><aall lllii&lli Ajjill Cujlj ^AC. AjLa. ^ A_La _^j£l jl l$jLLa illlull (a._)Ua (jjj lilaC.1 

1j bulbil jujU jjL) (JjjJI (jiaJ j»Lc- ■ | p^° j ''A A gVi -a all ojl^)_aJl illLajO ^ 

. Alaialail a^ljail ill La.,jO jjic. JlaSl jjiL) ojllaAjI 

IJjJIj diLUl JjL jjic ijLUl liujbuLi Sjill t_ij_ia Aiabu j^lib : (Vf) >Sj Jj±a 
P.uUimum (jj* i_u_Sj_lu AjijJLill Ajj_UI ^ A__cjjj-*ll «jjUaJI 
1A sjlj_xil ilLajj Fusarium graininearum j P.arrhenomanes 

•f 


CjLIL) fl 

fcijjn ^ c*jj ) a iaj 

— 

^ A AfcJ uUDi Jjls 
Ac'jcP' 4>* L«JJ 

Ala Lull 


^ ^ A 


^ ^ A 


1,£ 

LV 

V, 3 

Y,“\ 

CiLul^JL <jjL. <jjj <L«L«_a juj-d jj jj 


r,v 

n,i 

>y,a 

<L>J 4IaLh-a j—!_£ JjAJ 

r.\ 

v.v 

%V 

V, 3 

(jluSlli a1*Im jj 1 

O f • 

i, 3 

n y ,^ 

'°0 

Gl-3 <ljic. G. virens AlaU* jjL 

r.i 

r.r 


n,r 

G! -21 ^Ijvc- G virens jjij 

v, 3 

v.v 


A,t 

TV- [ aJJ^c. 7. viride aL>U-« 

£,Y 


'I®,* 

'Li 

Bc-B iJj>c. P.cepacia *1a\»a jjh 

x.v 

L 3 

A,H 

1,' 

Bc-T ily- P.cepacia aLLu jjAj 

r,i 

V'i 


o,v 

Be-1 *ljc. P.cepacia ilaUa jjii 


til 










Cjlil' ^>^3'J-a'V A-Jj-pl jI&aII 


^LwiaJI CtluLlif Aj^U iJ l£‘ J JUoajM CjUj^JIj Sjil! 4 X«Im JJjIj (Vt) Jji* 

U >ijIja ) v > j£- 5ji]UiII Aai jaajI Cj'bjJsikJ) jjjt AjjSjjj 4jj1a!I AjjoII ^ 

o» fjj ia i»j j, °r« j j. 


SjljaJl 5j.jJ 
<■ <ra 

fjljaJI A^jJ 

A C,A 

Alabkall 

JJ, 

CibLu 7 

Jib 

CiuLj 7 

A 1 ^ 

V 

a * 

r,o 

AV 

CjL^a^a-alli Aj jla Aj_jj Ala l*-* jic, Aj 

£,0 

£ * 

S,' 


Ajjla JJfr Aj_)J Alalx-a jit- JjAj 

r.a 

V* 

r,i 

v,* 

jliSlL AlaIx^a Aj 

V 

1* 

V,o 

'V 

GI -3 j G. virens jUJU AL.Ua jjAj 

ns 

VA 

n® 

v*,* 

G 1 -21 < G. virens jUJU AL.Ua jjAj 

r.s 

VA 

r,n 

1*,* 

Tv- 1 » T.viride jLUL AI.Ua jjAj 

r.n 

VA.o 

r,£ 

1*,* 

Bc-B Ljjn^llj Alal*-a JjAj 

r.a 

OA 

£,* 

T'A,- 

BC“ 1 Lj/^jlL Alal*-a JjL 

r,T 

oV,o 

r,i 

rv 

lk-T LjjjjJJl; AL.Ua jjAj 


rJjOjJ) ylft Cil^kiU 

X V 9 ■— V — V 4 A * j\*u CjIjUi X ^ j_iS> = ^ u] c " 'J ^ ® ■"" ^ Cy* ^ bj ii 
CjLjj X ^ ^ ^j -4 ^j_i£kl ** ^ X ^ * — "O “= fc U.. j a X V — r ^ = r . Vi \ .tu 

. Pseudomona cepacia aLuo***W l^/^l . cu^ 


Sh2 o j jJt OljjU fja I ja)1 Aa^Ukil 


« jjAill <LaLSll jjsjJI CjUjISII Aajlial i <jjLuSj! lLiG nalL jjxJI aIaLla q 

^lc. ijjjlj (_paU Vilj (jAi~i.ii.aH JluaII <luU jUjj t^.V-ia bu3 'jjaS La.Uo 


ii V 










CjLiil [j-al 


jli lillj £AJ i OLjjL/lll a^A OixAiuilj JLaJliulVI (ji CjljU AjjJaJI A_<ajlia]l jl VI t A *" 'l l 
(_>e>l^al Awijlift J AjjiaJI AjijliLall (JaIjC- £a> A_ljlaj£ll l'iI/U t Jl (Jl ...I ^ CkLalll lilliA 

■J ^i8~>J jl jja ‘ JjAaJl Jjlitll (JaIjC- £-a ASjiJui AjjLajSJI L.r_ii.>j iJl JL**iuil jl . Jjiill 
Jj jjbj Vj) ajjL-JI cjhj.ulL) jjbj ^1 <_£>iVI oLjjjiJall J±a j* (jusboll axi j* 

Jaj ^ , u .m U Jijj.rt'kall Jrbjj aeli£ j<a Jjjj jl j^Ai <j i ^Ajjj_aJI AajliLall J^l j£, 

Brassica na- ^jliill Ax.ljj jla 2Ai»a . AjjjaJl AajULJl JaLc. j-a Jabll _y*il 
^AjJalll ujljjjxil (JIajLLuJ AjJ»aII ^IaaiaIJ rtl.a ^ ~\ Jl Ijj 1 *^ ill ' ajjja aJaLlaj pits 
jjj (jl j. ^ ^ i iaa i R. solan i (^^ja^a-all jjl£]| jA C-iljaUl ejLijj a xmj jujj 

, A 1 A aj^II aUj (_ya^oll AajliLaj Lijjj£ill Jj jpa <uuli Aa^-maII JjljajUl ' in t 

JL. Ja*a Ja shrunken A*->ru>II ^jai^jAiVI cJj Sh2 j^aJl ola ajJI uiliuJ j) 

Ai*lS]l A^a^a-dl CjUjI£)I (Ja <jLaajVJ aJjIs (j^s JULj tLijll Jl jS*Jl ajaiJ j* 

» 

etui jjJI Cy> 'Jjbj£*JI ASJU t$jj£ J aIuuII Aju ajJI (jl du aj . AjjjJI Jj Jjjill J 
CjlUtSlI 1 aj£j I—lullj LauI (J j]lj ijajil l_jjJ>Ulj SjjjJI Aiuitil I5 Aj (dlluVlj ^UjjVl 
Lai . Jj£«Jl 5jl]l jio <_ Umj (jJI Pythiwil ultiinum JaiJI (Jla A^ajAjall 

^i^uj Ujj-ji CjIjjLSI cj_^a > T >< <jli PenicilUum oxalicum jkiil 

J JaiJl IjlA JL^IjJij . A ij.l aJl CjljjLJI '^-‘ljJ Jl * ■«■ ‘I ^yajA AjL^VLl t AjjjJI 

t t t- 

• jLcaaJI jl 0^«aj]l ajaS c_ljlaJl Aj Ojlli LaJjc. jljloVI ^>^1 '-'a.la.j AjSlj tAjjill 

-: jis \^«VlibAjlAA 

e t 

jl (jjj Peniciliwn oxalicum j Pythium ultiinum jc. Ja^loll (^JaVl 

* c 

JuaJh Imazalil jl JjVI Jaill a ualllj Metaxay] AjjJaill CaliuJl JL**iul (jjjia jjc. 

t 

AB- Aij*Jl Pseudomonas aureofaciens b^jj£all jl x^j tiilal AaLoVL . Jlill jkal] 

. Jlill Jail! juia Jl»i jjjIj J AB- 842 aJ_)»JI Laiu iJjVI Jaill xJa JUi J 254 
« 

Olia-Lall £-a A \ j -\ i .« j| Uxa.jl Aj^jjJI <Ajliall Jal^c. JI.a» tJ AjjlLa! A^ulja J 

t 

jlaill A-ajlLal Metalaxyl (_^)iai3l Aaxallj jjiail ALaLu jl «UjLu) aj_JXall AjJaaJl 

jl aAjkjl Laj L^J (j-uojl Afryjl j a X,o JIX' • * jya j-jIjjj eddxx aj iP.ultimum 



tllLiil jlLall 


« 

jIajI yl AjIaajI i_ ijIaj]I ^ .IajS iAB- 254 a]Jj*JI tijjSXoll ajL^nll Ijjjjiill IjaLo 

ajjj.a.11 Aj#jLL« 1I (_Ulc. o<.liS ^^1c- jjjIj a! jjuJ Ajjj -k'i a^bjLLJI (_Ulc. (_5 jL»jS]I ajjjJI 

CjI_jjl^^ 1 j jj—: aL»l»_a£ Imazalil a ij(JIaaLuI til] ^al&aj 

Al^pill Aj j. J-aI I A^ajl i *H tULc. IA •»■ 1 * L^j A -g.j--y]l (j-» X ^ X ^ 

( ( 

»«.l_LS Ju. jjjIj u\ a! (j£j iPenicillium oxalicum jLill AB-842 aj jjj£jI 1 
Metaiaxyl t y uJI <J1 «»~i nil iic- . a_s1LaH l jjI a all ajjaaJI a_«jLL*! 1 J_aLc. 

CijlS AB-254 Ajjdl Ijjj^Sj]' I4J jJl X \ * * _ji*o (j-» tljljjSjjj 

CjljLiil! a 1 m ‘1 dul£s Iaxaj] i^jjj^jil (JLuiAuiI aJLa ^5 L»l iX HA <«il ...1 1 tliljaUI a ',\ 

i X Vo — Y ^ ^yt AajLJI tiiljjLH Aj-uij CjjISs i sJa.jJ jjjjill (J1 a« u J aic. L«l . X H 1 Aj»jLj]I 
aJJ>«21j Imazalil ijixll ^ -uai Aiuull CjjlS . ,_U»ji.j 11 au/JI JjjSjj >,j.ja tiUjj 

. Penicillium oxalicum jLill xLa AB-842 AjjjjIJI 



Chilli! jjJal30 V 4 _j jiaJI 


jS*J \^aA:l\ 

jSmt»J\ 4 ■ wi5 rifir> jL 4j^il 

Biological Control of Leaf Scald of Sugarcane 

^11 wm 

- ■ ' ' A 1 ^^31 a J Jt'All (_>< 3 l^aVl 3 J ® _^ £m ]l i Lcuf SCclld Afljjjll aUoui ^_pa _jja 

a j^-iS jjLuua. i. .11 Mi*ij tA_^all_»JI i_Luaill <LC-lj|j -1^- ■« ^i la]j ^ i^tll 4 x.ljjj 

r 

• AjU^ayU aLISII £-jjj oiJAak (jLlj-a jji J-lljj LoAiC- 

iJjU-ij L>a 3 Li .Xanthomonas albilineans L>; 3c. ^jm\ <... jj 

jjia L^j jL sIa JaaIi • ( — 1 jLjjll Aj£u!i (jjtjjVI lt® l . *.'^j l ^ *dl 

oi& ^ jlij V . 4 i* a 31 jjm VI 3 * J^.aJI (ji J«aj L» IaAj i Jljjla 3 i^“ 

AiaJAAjI i«*a J » » ~ ■ ( jjJI 4 J'j 3L- ^ AijJJI i^j^Luill e-Loil jLaJLiuilj LjJuSLllI 

lAa-il J i Vn jji l jS-0Jj (3 i<-i %ll frljjl LSjjl^xa ' II aAA JLii3 .jiuJ! L-A-aAJ (_£j-kVI 

. oAjiiJI Aulj^JI 1 _tA^j]]! Cjljl^sVl JaaJ 3 d]! 1 3 jI' Jj_Ja Q£- ilia tU-a-lila 

(Jj -> '>. LI all (j-o J»aJ iifcj i <jiaAj)Li I 4 «J_JI Cjli U-jLic-VI 3 4 LiJJjSjll oi$J (_£jLa]l 

« 1 iIaC- I4J1 h^aAAm I 

^Ij Albicidins a AiLdl 3 a Ac. X.albilineas L>u£,JI jjij 
jjlc. Cajj^.1 3 JI AjjLa-ill. AALd!iLijjjJS]lj U>Aiidl 3 DNA Jl jjlii Ljjl u A.I i —#33 

t 

oAA 3^ 4 0 n j Aide. i_dliA (jl Cj^iai (AaLuJl oJlLall jLulll l^jLui l ^ xj lj ^*~ iljcUII 

sjLdl oi 4 jjL ^_3k q La£ . jSaJI . v ,.^-\4 L) < jL-'° CjIa^] ^JiC~ ejjXallj 1 4 —aLdi a^Lall 

^uilj 31 -v a L^aaIUj 1 I' * a -1 /n* ^ 4 j dr» V-li ^ IgJ ^ 4 w 4 j <Jja^ AaLuJI 

t 

4 .. 4 ln Aic. aj 4 j 3^ C&*i Albicidins Jt 4 jjla JldLj .^31^ 1 

* 

jUj (jIjaaI Ale- jl 1 (AL^aVl (J-Sj-*) Ai.Lii (J 3 (^jJkV) Cibj j '^ill 


^Vl) Pantoea dispersa L>_l jSA\ 34 J3-c. (^t£) %±^ 3 < 3 i id] 

^■jld. Albicidins Jl Iaa Aijj LS ic. ijiiLa UaIc. {Erwinici herbicola t_ijljj-J! 



Cjlxiil jjJalA-AjliJl 


* 

Uj_aJ&_ 1|1 j *^~a j J j'l *ja < j_jl £tli) V oJlLJl e.1 A A AxJ j_di A AA ... U oJ lA . L^A—aJl 

l—ili-ol ASj^ll A. in A..- (jJajJ ALolS Aj^ja <Jajli«a l Ci^JU l X.olbili}lCCi)lS 

AlblCidinS ajLol'l A j .» ■•' Aj'ljj jjC. AjLa*3>U A d' lail aJjXoi i . i a 

JS f^lajj . aIajj Zhang (6 Birch aAaj L« li& j aijjj 5LJI A_ilaJI ^ja Jla 

qI Qjt AiU iX.tilbilineans LjjiSLJl ^o^ja Lo^a Ijja 1 _udj A-aUI &aLall odA 


OJA Jt-LmJ . ■ I.i'ILq /jK r, Jj ^ id'll IngA Jaj>J V 4 <aLu]I ejLoll A J Aon Alljj A Ks i K j ^ 


L^aji (jSilj 4j_5ji»JI A_aLm A-LojaajI La_j. .uSl 11 I m A^jliJl ^2 P.disperse Ijjj '■■'? 'U 

t- 

l a ' ^ A-lal.iJI Albicidins oaLol A-uluJi a_laj-i]1 j ^o aJJI ^ y ^ n < 

Jjja ajia. encoding jiij (albD) t jaajt jl .jUI Aijjll aL^ j^ja 

SB- aJXu P.dispersa Ljai^dl ^ a^L^-^I ^ ai ( (A!bD) ls a-a> Albicidins Jl aoaJ 
aJIj) aalji AijjiAj ■wiLiojiSl (jjj-atJI j jAj^jSl J^ L* IJaj ca_li Sjj £jhj (_ijx.j 1403 


. ^^iull 4—^y3 AS^jll AiaAA (jiotjA AAjljLa ^ Albicidins JI Aja« 


jfO j—LI <Jaji „io 

Xanthomo- bj-j'^dl t ixmoJI j^-AI i ’■ Aij^II A... fj^jA A^jliLa 
(Erwinia herbicola) Ijj/Ad (j i c , Aplj^ll A^aiJI A;....1 , dlljj t nas albilineans 
(jlc. Jj—aaJJ jaAj ifalbDJ L^_ia CjVXu Jja^aII Pan toe a dispersa 
JiLo Cj'iiliL-uJI aAA Cl*a Jj i .-I all ^ ailj (AlbD) yoj > - ■' dVI A ja a JjJa ( *i3- i l 

a i ..i '4 n. )j t^jJa^AjI A-^ajl 8 a ^^3 A_JI_C. dJ.C jla jjAj l PM 19 aJ^LoJI 
(_jJo_jaa 1I ^jjlill 1 °» *a ^j-a-J (jjjJI ^LSdil (ja ^ j a PI. “1© Jlj-a-j ,jjaljx.VI 
bj_Lj£-i3l AlbD (jj _aa V jjjJI ij _LLaJI (jl. Vo |»ij Jjj_a. ^ I_a_2 A/1 3 <i!iLui 

Aj-ud LaJic Ai-aLa i(_)iajAll lj_J Ajj j n.11 AAjLjLall ^ Ajllxi Jjl P-dispefSCl 

i jl aj_jjj»JI AajUJI af.U$ ^ Jsl 7. ^ 0 ^1 ^Ij * Pontoea \Xanthomonas 

t e- t- 

I ILuU ^yjll j^jJal^C-VI (j a ^luajJl A a la all iajl-i-iJI jSdi ^c. ^^lll 4(_>ial^)C-VI 1 —< a» i 0 — ■ 

. JjAa Ajli«nVl AJXJI 





Ci'ijC’ Pantoea dispersa SB 1403rif Ajj^aJ) A-^jILiII i*\iS : (Y°) JjAa 

j£. i j£*Jl uudi Sijj iyzjjk ±Ja PM 19 j PM18, PM1 

. X.ulbilineans XH3 


4-qjILJi 1. 

4-^Vj l’v.H 

f 1 ^ ill 4 a\> ^11 

ALL*)! 

— 

yuj* 

(Jj>uS) <-L. 


m 

CFU A 1* xijiSjj XH3 41X, 

nn.r 

> 

CFU (V xi ) SB 1403 rif + ( A i*xi) x H3 

nv,v 

r 

CFU (V x£) SB 1403 rif + ( A W£) XH3 

m,> 

C 

CFU{° ' • xi) SB 1403 rif + ( A W£) XH3 

nr ,a 

A 

CFU (V x£) PM1 + (Vx£) XH3 

nr,* 

n 

CFU(V x£)PMl + (Vx£)XH3 

nr,* 

n 

CFU (V x£) PM18+ ( A > *x£) XH3 

m,o 

\ \ 

CFU ^ 1* x £ ) PM ] 8 + (Vx£)XH3 

\ * * 


CFU(V x£) PM19+ ( A W£) XH3 

m,n 

i 

CFU (V x£) PM19 + ( A 1 *x£ ) XH3 


: JjJuil (jic iiUa*!>l« 

^jJlj t Q44 < a ' , 1 1 I \.X* •> ^ya CajJ ^ a Jjo c. I ■>! j ill <*ljL«I! -1»J dul£ 

XH3 ^j-o _j-Aj£>aa y * * £-Uii31 "i.-kj <jLua^l “uLlill Aja^ y* 

. Cji^xjti^LA oAaj ^.Wj CFU Li. X.olbiluiccitis 










Biological Control of Rice Sheat Bight 


«U i a« 

iT.sasakii - (Thanetophorus cucumeris) = Rhizoctoniea solani jkill j] 

L ljA*aj . £-uilj (JXa 4ij J alaa. jjjajAA jAj ^ Cjljjlaill (j-a 

(_pa^a t ll./v . OfyZCl SGtiVQ 1 j t a »V~i (y*J t(Jj <j-il TkJI (_y fj jAS lAA 

,^3 a>u£ jjI^ 111 ^ mlani jUill ^ (ShB) Sheat bight jj]l ^ iAill Ajjl 

t 

tjUUI > vi j. a i Oj^' Mju ijJal-i-a (j-» J j ■ > al l 

q* j j : ^ (AAuli jjjlill AujlSL^jj AjjLuSii Cajli*U i ijH&II (jj . AigJIj 

LjJ ill JLjLlJ jjli jjJLJLjj . ijiA CsjljLJ a 1 j ~lj Ajjal AjujJa <■ ILulI^V ^jj" 1 *•■' 

. AjjL»j£]l Cajliali <bbj dkiya _y~~* ■) iS/lZ? jL»»h ajL^uJI 

\^JO j—1I«U jLJu 

y* ^jjl JLajLLujLi R.solani y£- <- I iall ^^3 *1 < all A ■> i 1 (jjaj^a ^jLiJ 

LjjiSjll i-uLMij Pseudomonas putida L j j i<J1 AjubJl ^jVI tjjjjJXJI 

•Ixiall L.I t! UJjbiiLj '/. J l "IA 4-Uttll ijL^a'yi <■"II.•%. PJllIOfC’SCeilS 

./TV ^ yA, <jL o)I\ <jla Validamycin 

jj»j la.j, jj P.putida LjAjiii] aajLOI W- 4/ illiLuJi (jl (V*l) j (j-u.n 

LjiajJlj <jLuaVl “Liuj iaJ-ij L$jl (3f^ j*^ 4 ' ® ^jiaj^all jlaill 

kiVi Lr ji P.fluorescens U113-b 4JXJI L»i dl “W,T JLJI ^ 

(JiLaJI ( jj !■»' ”j t iJJ-Ll (JT* ^® (_y^ ^>iaiJI jj»j 

laJ-ilj l ^La 0 ^jlaiil laj Ij 4 _y^—S BcitilluS <i>Li4 Lxl . I ® * 


dlUill _>*Y 


(ji ija >JI lai Validamycin jlaaJ L»1. Z Y'VY' 4 JLJI ^ ajLoVI 

jjj aJ (jiul Chitinase <jl LajI Y*l,® 4 imoj (JiaJi 


SJ-^j Y * Aj-uiIi jjVl o >j !-*■ A_s_a ^jui tj^ 4 <-&“ <jlc- ^JLY J^» - ' 

^pax) L«Ai£- . l _ J i i—pyiaJI £-jJp ^ j A*J j* 4 4 Ac-Ua Y Y e.l«! «.L# (Jaa J i'*'j 

fl.lx.lj Ac. La o,X<J l ,0 Aj >i ij (_g J j 'i*S) Jjlxa# (jJ IajjAx £A-Uj Y Y ClIjjLll J*-C- 

AiuiiJL ill ijIjmJIj CjljLiill (JH^P (JijJl P»J Cajj £ ' ji Y0 Aajj t( Ja -vl l ^J[_p 

, « t‘fl si .a, dl l l g Id Q S 

j' Jj^' j' Jj^' J* / V A p a ‘l i (J« «u .aj Ails 4(_g__>laftjl .Wall Aiaajll) Lai 

. CjLLili 


IR50 i »~i.n jjJI ■! _ *£■ Aa>1 cjaaj- 4 A.puuj R.solani jLiJI j-*j l* 1 ;f ^ : (VY| ^3j Jji_a 

. JaaJI ^ LjjU&dl (j-» uj^L*lx*j 


J'jil 

Chitinasc 

1. 

(_>iajJi 

JaU LL U pld 
JakJLtil (ji jLiJY 

ALLuJI 

jjkj* a 

oY,\ 

Yo 

P.Jlnorescens U11311 


io.A 

Y Y 

P.fluorescens F012 

Y 

o S.A 

A 

P.fltioresceus F006 


1V,1 

Yo 

P.putida VI4i 


ro,v 

U 

P.putida V20d 

jtua 

e*,l 

Yo 

P.putida U1J3C 

0 

n,r 

0 

Bacillus NF4 - 03 

— 

Y“\,o 

— 

Validamycin 

— 

>- 

— 

JjjxiS 










jJL>jMM<i jJaAlU jjVl UAfc AgfcdiJ «U^^I <U jlajl - T 

Biological Control of Rice Sheat Blight By Aspergillus 


jkiJl 1 ^^ Cjljjlaili q* i:ic. (jic MaU^ Aspergillus terreus j±ai}\ jiixj 

t ( 

4-ajLfi^a ^jlaaJI Iaa otli£ (jl Aj».j ii]j .jj^l (ji A-axII a -k »1 ^ a^_a ■■ .itm.* R. sol am 

ft 

jjlc. ■*MMJ jjVl (_yi Xoill A^jJ (_)^ajA 
•JjVl 1 $as jaL ^1 Aiull (') 

. ‘'“ba^u> CkjJ ( ^ ) 

.jjVI CjljUj ijic. ^jlll (jijll Cjl>a Ale- ('T) 


^a ji>\ iujUv* 

jA» ->j ■~'■ J^ tjjVl IaC At al ^j^a^al Aj jj^J l A-ajLLall A.tdTCUS ^jiasJI (JaxAuiA 

ft ft 

Uiiil jji sfrLii uj^a .e-llill jji jl ljjj^JI jji <c,|jjll Cij\£ C- 'JJ-J 

;iBi£ . ljUjoII (j-a U>JA^ CjlLallj tkllj-lll £Aftil aILsJ Aa_U ^jlc. Calj (jjSL) LaiAC- 

Cja Ic.jj _)_< _j_jV 1 (jj^ Laiic- ((jja^all L-j yT< ^a A j\r--U ^)iSI j)_j5L iAI.V-iaII jiktll jjU 

(_jjj jli (kill. s.o — o 5 Y pH nil Cjbll a- 4 V,YA — V,\ j^a ^jIjjj pH Cjlj 

( ft 

Aj'ilj O-la! jj^aj-OkJl jiaiit) 1 fl '« •>■ i_bl jl jIjaIwU jllaall jiaill ^IjJk (jLuAJ jj^'l CjljUj 

jl_Aa-o!l jlaiJl (jl A_&lj . (jla^j-ail kljj.l_a. 111 1j jjVI j>* A_Akl^_$Jl 

. (V^ « VV jYjAa) Ja*a11 J, R .SOlciUl ^jJa^A-all jiaill ill /^./^/T^Z/lV 

Cjaj klu>J 

ft / ‘ 

Cj] (_£jAal Y 0 ^jlaS kill 1 Aa& jl CJC.JJJ LajJ V jjaC. kljlj jjVI CaljjU dJil 

) V jjtC. Cjlj R. solan I jlaill ^Lui^b HjIbLiill flAa r -i kluiai - <Ja-JJ Ajjj LaLolI A_u 1 

, PDA <Ll) jjlc. Aj^abil Jji j Cajiijjk ' ^ * A' t V jLlsuall jlalll ^aj i_>^ ClAa.1 . CajA 

(jjLajl (_1^3 aLil AJ^ (Jaxai Lai (_pjll j)J^J • (J^a^vakail (jjl^IU C ■yi v all HUIaa]! (jlc- kllljj 

( t ft 

. j_jA__>a>all (jjlilU Ajkiij (jiLaJI kllSj jl a ^Ljl Ajlilj tiu j)i>-ail AaJ jl (jJa ja-JI jJasJb 


^00 





n (_>ia_>*<all _^>laiJb LLaaYl jl /»■> 4 |YA jJ Jj-ljk ^ jA l*S jjliill CjuIS 

* t 

(jjZLij 4 frl 't .all jl iwkjjjJl !jS 4_&1jjll CuLS clj_u 4 flX. a -C'Ylj CjLliaLYI QA <J£ ^jlc. 

t * 0 

(jjlb . 4 j . >1 abail jYI jji <ic. AJjLuLJI ^yj (_Jjj*-a (J£Lj Urt8 Ala (J^sJaII 

Lij jUoJI jiail) (jLsta LLaduluil Aic. jljjYI jL-a- T - (J lc. £Ajll •»■ 

^ ji jlAic. Aia jiSl tjjiajjtall (jjlSJL (JiS ^Ll 4 jYL a-laj 

« 

(_ji (_)<a jaJI (jlaj La-lac, jjaaj^ll <_palLa.il (Jal (jjlL . ^jojaa^ (JpISIL AuaLi CjIjIiJI 

t e 

Loliijl jiSI £JLlll -a. -v /jjSij . jliVnall jjaill Ja. ^liai |Jj 3 ^Ll 4j^Li oiaj Ollill 

. Cl3jll f-liil jLjj ^3 4 jj^ajAall (jjl^llj /jiaJI qa |»LI 1 A*J 

ji A.terreus jJaiil .'>*j ^ R.solani jJaiU Aj^»JI ^LaVI txiC : (W) pJj JjAi 

. JaJudl 


61^' frL* 

wiLaJl 

j»La»nL 

Oi>ll ftl* 

f U*5U 

jaL^Vl JJ* 

Wl 

jLaaIIj jjeajAall jiaUL ALall (jLk cij 

{iji Y°* 

ron< 

n* i,* 

m,£ 

jLa41I ^IaaII <Jj3 ^L'l Auia'i ^IaaII jjta. 

rv,£ 

ra.Y 

Y,n 

*u»ij Jjj jjje_)*«!! jlaill 

A,1 

>‘,1 

*,A 



t * 

^liJI AjoJl £-jjj Aj_^j]l AAaj^a. JJjL j^laJ AjU .. JjAa ^ Lai 

ClLUaiVI (jJj£i Aj-Uij jl jAJJ . iLljJ-a. (jlc. jLuaallj (_p» j^laII jiaLJI L$_jlc. 
AjLual Lei . V, YA AAaj.AV cjlj AjjAill aJL». (_y3 L$1 a jiSI 0,0 AAtaj ^ .a.aJI CjL jj^IaljYI 


. pH 0,0 AAa^yj Igift pH V, Y A AAeajAa. jji jjaaiajj l$jls aiaC-YI 


ion 











CiUiN ^ialOjlUl 


(jit jjjlSJL <j ji •ni l Sjjjll '.i t (jic- T^Lt j-LJI ^Lwb* :(VA) (Jj Jji* 

. jLja^ll (jjliJl ijaj AjLUik4 utjjji 


jUmII lill jjiii 

CA isii r j«j fi 

jlaill Ja. 

jUxtllj jjJaj**!! 

4—iJ i£ 

jJaiJI (jia 
{*' Vj! iya 
!»Ui T 1*4 jIumII 

ja 1 JUu fuVl JAC 
<L*Uj 

r,oo 

YY,oY 

££,Y* 

£ 

YY,V 

n,v 

oy,o\ 

V 

tr,o* 

n > ,y y 

OA,D> 

n 

$v,-u 

V,V* 

V,£ • 

YT 

1 

V* ,vv 

VA,£ • 

YA 

. .-oB 

°*,>* 

A1,H 

n 


oA,fA 

AT,VV 

VI 


jJai]) 1 jjlft ^UJt ijjliiJI AjjJI t jjj'u : (VO) ^5j Jjii, 

. jjlc- jUxtllj 


jjit 5i*c-j JjLai X 

(jic uilfllluil AjL^j X 

S-i>4A 

A-L4U11 OLjJI £jj 

UjLjJaiSI 

pH V, YA 

pH o,o 

pH V.YA 

pH 0,0 

YY,Y 

*V 

no 

£r,v 

(uJjlaill) J*j + »jj 

>10 

Y£,A 

Y a i,V 

r^,> 

■*" yiij 

yao 

YA,- 

*V 

At ,o 

ur& Jjj^ 





(»jj 


£0V 





























jjVl Jjjs Ad I r\ ~Td I Jaji Aj£jit <W^Ull - r 

Biological Control of Rice Leaf Bight Disease 


« e* 

Lj. l . lS jll j^Lc. jl tlilj jjV! (jljjl (_y3 ^JLaJI 1Jjlij j£jt ^ J-jA.S 

LgJ j~aji 3 Xanthomonas on'zae pv. oryzae jjVI JjljjVI A_a_ill a ; ; 

c c 

AjL^^ia ( _yic- - l aj x j o^l*^a>»]l dllillSlI aaliS ^jl lZjL^jVI ^a JjiS { j3 jjJ p Allj .XOo 

. ^ISII ^}i_i ^3 Ajaa~l i.m ml\ 

j-JLI AajUla 


UjjlSllI <JLa*iuiLi ill j j XOo t_iiuLixul jjVl (ji ASjjII <aJll (jia^a A^ajlL* 

till IS jlj 1 _ r i_a. Ajj.jall 4^»jlLJl ^yi a_J L*_all aJIc. L>j iSill eifc .Erwinia herbicolci 

A u.i n Aatljlj LaAic. / ^ ‘ (_Laj (_^pa_^all ^y3 Cv-iB *l t -U.nlj , ^ 11 ^ J « J^juj aAaJjAa 

, (j^all CajlLa ^ aAJta. A_a_Cij ^laa"; Bacillus SlibtiUs LjmjSJI jli illiS . (V. © • ) 

* 

( ^li»’j ‘ ~•»■ < Tip clipping “CsjJI (_y*3& XiljJla ^jA LlJJjSill (JlanlmV jjjLa. (jAaSt 

. L~Lt-> jl A — ml all A 1 1 — 0 ll Jlaaiulj jjJall ^j^a A^ajULa 


■J- tLmJUjle 

till j-Sj jCAj Mtju.n a jJjSj eA^j A 'l * ja£jjj (_ya j^-all ^ISII ^ (jjla^a 

j . jJ* j qJjSj oAa,j 1 ^ * jaSj !1 ajl .Vi all IjjAiSJl (jl*-* J ■Vi’aj 

^ *^)Q ■ *3 4 ^ I 1 illX^ilt®* A '. .-.i \ 1 “ (ij ■'"* **■ ’■ ■ ^jj ft lw^li ^JjjAfc 

i j-v M U jjiLaJI t_>-a C«jJ ) 0 Xiuj (LajJ X & L - J ^ CjIjLu ^3 (_ '.u'vll aift j»J 

: (jr* jial' (jjl= • Aaalill 
.Direct infiltration ^oiljlL - 1 
Clipping method (>=»ill aajjL - X 
. Swab method a-^-U! AjLill aI^Li - f 



CjLaII 


« * 

Erwinia her- Ljj-l&JI ^ ojlLaall ohilSll J^ail jl (A*) JjiaJI ^ i jjxh 

(jil£]l .y> AljuII villi a*j ^ Bacillus sublilis hjL&JI l^ /i £ bicola 

4_lnj Cjilj Vjjia_>x«ll ^jjl£ll jjJl jLVi all jjjlSlI 4j_iij v"i.Lvl vil IjiK 4jl fjjjjj villl^ *■■■»' 

£ 

> & * i j-A A.uti.i ob 

* £ £ 

l^jlj j»J 4 4ajLil (j-a2 4JL^>la (jAav AAjjla (Jiiasl jjl (jj n-rt ( ^ ' ) j*^J Jj-^> ^ ^ 

ail .iaall CjLuLSJI Xj a A. ^3 lillij V^ciljll A_Ljia (AjjLbollj 4 ->, .mIxII a'iL all >il]i Jljo 

, Plan’ll a all 


aJjjJI 4^«il jjij-a (jioi* jjlc- 4tl 1 ii* 4_u.iL SjLLjJI LjUilill ^ib : (A*) f !j Jjj 

•JuVl u4 


ijLj-iLI (jilSJI : jl .<i ill (jjlilt 

ja * i’.'i -v.i i-mj (jLlL X 

lUxaI'i (jilljl 

^1 

1: 1 

n 

1:o 

1:1 * 

1: Yo 

1;o* 

•,• i 

v,i 

1A, > 

VI,A 

AY 

AV, Y 

<n,v 

Erwinia herbicola 

•,• £ 

or,r 

^r,<= 

n,r 

V£ ,1 

VI, 1 

Ao,« 

Bacillus sublilis 

',•£ 

t*,r 

£A,r 

oa.V 

°V 

iA,r 

V£,Y 

Serratia sp. 

«.*£ 

rt,v 

£•,0 

£ A. * 

«£,£ 

oy.v 

^£,‘ 

Aspergillus oryzde 


ya,i 


£1,1 

ol,* 

OO ♦ 

V,A 

Aspergillus sp 

V* £ 

y*,y 


n,r 

V,o 

V0,Y 

VA 

XOo 4JLa Liti 


1M 















iltUiii ^o !\jjk V < aj \LA\ 


A w » i j jle> jl Ji « I I £hI£]1 j-4 a 1<««j m«1t jjLkJ) A-Ljj)a j^SLj : (A^ ^|j Jjaa 

JjVl J 4 ail oajA 


JLtalutli i_><3 tjjjiAi X 

Atl*i^«n oiaJt 


jjl 

ajlji iikiii 

A-ntll ^yai 


\ A.o 

n.v 

£A,1 

B.subtilis 

>% a 


0, ,1 

E.herbicoia 

u,r 

yy,y 

£A,r 

Serratia sp 

w,n 

rv 

£o.£ 

A.oryzae 

w,. 

r*, 0 

£°,£ 

Aspergillus sp 

^o,A 

Y^,Y 

rv,i 

XOO QJk <U-o b^Lk. 


V* 

.,*£ 

JjjiiS 


jjVl^UtrU ^Jo - i 

Bakanae Disease Biocontrol 

C t- 

jj^t. Jjl ^jlS .Fusarium moniliforme jLiil jc. jjVi ^ ULSLi o 0a>« i_>.» 

. Li-uul J jU^Vl ^Ij 4 VI a£Jj ^^ 11 ^ 

Aj ^_ya jaJI (jjlSJI • <^jjj Aj.«.1linil JJ t. AJUaluiVI jA (jjajjl I.I4J JJjmIIj 

c t- 

(jl 1 -'njl L_ij^pu«!l jjj»j . jJLjJl f^y» Ji j, \ < S ui J *4 TlUj £-^lj (jlSlj-C- 4 

ajill (jJ (jLuJI (ji_C-j ( ajill ,^3 Jljj^l A a. tlj (jL*JI jji-C- (jjal_ 1 l.inj a-Jl 

t- t 

(jix. (LIjIjjLjJI Jiii ^^Ic. JjVIj ClbLii jjic. (jja L ya\jX^\ j jlVi 

A-uajjtJI UJ^d UJ^J (* * & k( “ J lO^-J 










Q_jij jl (j^Aj jjioll ^ji jAlill ^LiUI jli j,L& Jiijj • jjxJl ji 4 jjj)I ^ 4i<al£II 

e 

<jLaia 11 CillLill (jla > ^juLloI) <UlnJl >_ijjloll i~'^-*» , <jjjUiIl AjLo^U ^^L.VI j , i^-»J l 

A*J Iai3 ^jillj 4 <JlajjSll ^JjIjaJI jA jj 3£1I jrlij s«.U£ll jj£j 4 Ailia^a jjj 

. jrbjVl !_jJr>a->■ ^yJI (^JjJ ^illj 4<ijja]l <ajLJ1 CjljLull 

<jl] c$^ II (jl' Alij Jfi jljlJI ur* jj^' ^'jj LS^ 4-^' JjUl 

it f 

. Ljl£L (jiaJA (jialjA*^l oIA ^ )A ^3 jA . JiS jA JI.ja.JA j£j |»J jaljA*l/l jA Jjl£ Jjgi 

4 jit jIjaII JjJ j a AjL-aaII CjIjJjII j j j aj <JjjtAa jA (ja jaII liA AajIIa JIiLIa jA 

t 

jL*^*l/l jjlilj illjil JjUl ehlimli AjIuoaII CjIj^UI sjAlla (jalj&l ja.j ^iX ‘ ifmj 

L^-ilSj j ghl CiUkl! (Ja ^ ^ jlasll Jj_c. jiaj . <Jajlt aIija ^ i- «j ° C'.iaLiII 
«• < * * 

♦ I^SlIa ^jal <jV {Jjau 4jL*o*q 4l**iU]l JjVI Oljjlj . <AlLii 

jjioll 41 aL*_a iJ A 4 jajJl 11 a <ajUa! 4_Lj_L aAI jLj 4 \ 1 ^ 1 ^LaJI aaS jll 

*■ 

. <JjJoa]I OUua]I iia <aj11a j fl i-"' jl*°'1 jA Cj^vIa liiliA jl V] jAjjloftJI ajIjluaIL 

\Je j~X\ A-rnA $\aa 

t 

JIuuaL Fusarium moniliforme jLill jx aauajaII JjVI lil£u jajA ^jUj 

t e 

jl jjVI (JjJLa. c-Ia ^ja aJjja-a Lj-iSij 4 ^ Aju |J Ljjj-jSJI ^ja 

* t e 

^ r jLiaJ j»J JuLl . t __jiajA]lj 4 jLaia 11 jjVI tljljUj jja jl jjVl jjJLak <lLja 

Lj_uil]l 8 1 a i-Iaa *tfl jLtl_) 4 w >LaJI |»Jll j.uLLI jAi] <1->I JA L^ll (JAli 4 <ijc. f £ \ jjAJ ^JA 4_J^jC- 

tC-lLc.JASkA o^i ^ 

. <j_j 3 1 ^ 1» V.'ij Cjij jlJI jaJj i_ijiall Olljl ^ j ■**' <£.jaaa — ^ 

. ClIj^lJI 4Alulj ja!i jjlc- Jjjlj (_>uJ t 

. ^ X ^ | AjljjlJI jAJ JaiLij ejli« bjjjii]! (JA <&JA8>A — V 

liljA Ijlil (_)^JA CijAa. (J^AaJ 4 ljLw..)„jJn AjLttJi jjVl 4_Jj4^ ^jIaX. (jj 

< f 

ClVvLui Cf® IR-58 L a'lin JjVl jjIj ja x - jl Ji_aj ill . Jjioll 

• ( AY ) f*J '/-^J V ^ ,V jA ^jljll (_)lajA!l 












CjLuII -“uajlLoll 


«UL£L> IR - 58 i iuii JjVl (J lc. Sj'iSj'i A jl« c. jaJiU : (A Y j JjIa 

• (i)*' tl&* 0 -* L>iSJl) 


Ljj'iCjb Ci Jlwlul <ijl] AjL^I l 

— 

jkiJI 4J> 

Jxps 

Inb-715 

Inb-714 

YY,1V 

Y<\,1V 

YA 

F-4 

^ Y 

1,* * 

V* 

F- 5 

i.' 


Y,1V 

F- J1 

ti,rr 

Ye.. . 

rA,iv 

F- 12 

rr 

tr 

Yr,YY 

F- 14 

i •,• * 

n,iv 

r*,« • 

F- 22 

V* 


A,IV 

F- 25 


t t 

^ 3 l£j t Inb-527 CjjLS ajjjjSL < 23 * (jli “Cia.La._33l Lj ><-21 ^a Lai 

!ji aIajCLui^SI J__>iajiill jJaail <13 /Lau ^ Imi li 5A,V (jix '/. 5 3 ,V qa £jl_>JJ (__>ia_Jil3 

.Inb- 442 <33*31 i L^aiJI 












OLii'l I^_ya\ 


CO-»- L- Asn 

I 

CH - 


R- CH 
NH 


CO_ 

I 

CH, 

^ r 

K — CH 

II 

O 


-L -So 
L-G)u 


D-Tyr-►Asn 

L-Gln 

I 

■ D-Asn ■*- L-pro 


—► L - Leu - D Leu 

I 

L - Val 

I 

L- Leu - D - Leu -4 - L - Asp 


A 


.B &JA- Surfactin t/Ke-j** Itunn A <■ -• (I — ^Gt 

Ch3 Cb2 CH (CH3) (CH2) 8 «Ch3 (Ch2) 10.J^)UI <> Sa^Ij - R 

CH3 (CH2) 12ji (CH3) 2 CH (CH2) (0 ,(CH3)-, CH (CH2) 9 

(CH3),, CH (CH2)9- 'R 



u ic- .SjL><a.«11 ’ujjjS-lII aL«Iju» jjij (j-» aj-»L'iL jjVl ljIjjU : ti_jYVi 
AJs-jja iiljjU jLuail Lr lc- . UI&j ijiejM AjL jj£- CiljjU 

IR-58 uilwall . UHj AjL^uj 'ujilGl 'u AL«Iju jot 


£11 










Llilni! ^_4 jIjL*1I 


jnhlh<fl$ Jaf ^61 JeuuJ <L^J' <u$(iU 

Li f&jjjlj q£ >,>;wi"il Otj^UI b^Aml ~ ) 

l *»■ 

I iiA l '.u.u'i'j Damping- off s^j^IaaH Ja^AI ^yayAi - 1—LUI CjIjjIj 1 jLqj 
Ou>>i. oLdjjll jy>< jjLiJk. i_u^jj Rhizoctonia solani jLiJI qc. 

t- s 

^Lxl i_yaiu . IjjjjSlJI ^Ja A S. ■" t-1jjl (J Lulm lj bjj^. (_PoJa 1I Li_A 4 ajIaa] SJuJf- t—Jijlxj 

Axa ' .«al - ‘y ya 1 'j Psudomonas i jX* ^l^_c. a * t aALu L^, n^Al &iA 

. j_ji>j^c3l IAa a-sjLa j.u»j B.ubtilis IjjjjSLiJI jjl Vj < Bacillus 

^ujj lj Aj 11a A-»jlLa (ji ^laaj < AB14 B.subtil is LjjjjSAI (JauxA 

e t 

ijLfi^KjL qc. SjLc. JjVI jjjiaJl .aLaJI. Surfactin < IturinA Laa! t ajjax ubl^< 
D - Asn - L - Gin - L- i(_yAj tAajLsjJ'Vl * j jj .a VI ^iaLxxVI ^ja ^^ic. 

.(At TV J£i) (jjj-*' (_paA_x i>* «Pro- D- Asn- L- Ser- L- Asn - D - Tyr 
B- "-j j-^s Surfactin ^lAI ^jxxll jiLanAl L»l .' ' •*■ jtj' Iaa ialAo 

AjjxaVl (JaiLa^VI (_> A>A ^a t ajLiu jj*J aLjI^j Alaxi ja hydroxy Fatty acid 
J£i) (L- Glu- L- Leu- D- Leu- L- Val - L- Asp - D - Leu- L- Leu-) .dKj Ldi'l 
. p ^ ^ L - - ^^JaA Aj| V] t 4AL&]) ; °J« ■’-» (_5j_iA I jLxaAl lilA ( B t TV 


no 


0Uil L>ial^i-aV ^Jj^aJI <4jliLoIl 

'•^jo Jmmml I A4jl_A« 

jji Cj^j-S UaLiu j^Jaj ^adlj iRB 14- C aDL- Bacillus subliiis ljj jj'^4 ' J^*'-' 

i_3i>^ jC- 4(_Uj"-«li ^ AjjLjll Aia^^Axll LlilijlSJI j_« AjAc. "■ ■>> tAjj_u»]l CjljLixll ^Ljl 

^ jx l-^_i jlxJLajl aJ j , ^ m i b j oaa j) la ", i . Itunn A j Surfactin i •*•'! aLixll ?^Lbl 

(_jS ls^ (jJblibj 4 jj**yL_jAjjjxjJI SaL! bjla Lajlix RB 14 oU U j|j iL^iSI 

.^UJl J dilj jliil Jojiuj lix 

.RBI4- C LlLLw B.subtilis fj •■ '4 41 jjih jl ( AVj ^ij Jj A -vl l Ia*». v Ai La_£ 
^Jabalall liljab ^jx ■> . R..SOlctIli jlailL) Lfr \\ji klijij ^1 jjjJI A-AjC-jL/I ^ Aji Ja^.!Aj 
(jxa^-axll jiaalL L^JJJJ Ajjlxll A_lCjVI ^ Lai . (jJaljX-1 Aj! 1 ^ jlf- j j L."' ^Jj 0- } ill ' 

e i. 

pjli'i/l (J_jAaj t_iLJI jj_^]l jlj il AO.T L“SJ AAaJ^jxll djljhjl] Ajjlxll Axtajjl jlj lj_j5axll 

RB 14 - C aJ'DLui B.subtilis Ij jjAA' i &jlj^a JLuLLuil a>c. Lai . ^JjltLA {jtfk'k % ll 
LliljLiil] AjAxll A I i«i 'ill jli 1 ^jLa 11 \ Ajjlxll Ajj-ill ^a L^Jalij , a y ali A_AxLill 

s t 

. LAajl C'^sL/l JjJaj t_iUll jj^ll ala^ ^ ,_jil ^jrit -a I \ A iVti_}xII 

jL . jLajii^l jx jLilj j»jj a*j i Ajail jx RB 14 - C b^piSJI ial*iuil j£xl 
x I A 0 (1 j_jl_ >? Jl aac jl£ tAiUJI ajjjII (>» ^Ijc. /cuf v l * x V,VA b^iLJl (J 1S11 aa«Jl 
bLLsJI aac. (jl£ i Aj_^_ill ^bi jil i jmlc. ^I^l ^jall (ji LI . AiL. ajjj ^Ij-c. jcfu • 

. AiU. Ljj ~jt fcfu V 1 * x l.VA (UjljaJI aac.j tAaL. ^IjL j cfu v > • _x i , 0 ^ 

* 

^a flail Aa^aSI ^a ea^iLII Surfactin j Iturin A (_$j ).LI aLv*> all Aj^a£ (jl 

Aj^iai—a CjIjx ^ lilliA C±jL5 • (At) j»3j JjA^ ^jk A -a /olj jJtuC. ^aljll (»>L1 JjL/l 

(jiiaaj Iturin A Jl Aaa-£ aluLSi ajj i jJac~ ijl^jll uk Ajjall £y> (jjjaUI ^ja iajLL 
• (Jj^^ GjLia ^jlS LiajAj jjl (j-a j»L^)]l jjfc- ‘ SlllfaCtin ^JA ^>i5l AC.^>aLJ 

% 

.lie- 4, lai A j ^laLaJall l!iI^)jIl]| Jajiuj ^waj-^a ^jl lil JJ JJJ La-a 

t 

aSLt^ ‘'■Ajj' 4 i_s^L •—JuL5 tl^a . Aj^all ^ (j 1 °"J 14- C aJLxJI jL*iujl 

(jl a^ V 1 ‘ AjjjII jx A_ijb (JjJt: 4 j i ail lilaLixll j jS j] . La ^ai Ajju b^Lik jl 

.jljxa.«b Ajjili fjk CjlaLixll baa ^^>*-1 aJLLJI oaa 

—- m 



Cilull 


— RB 14 pAi ^illj lpa 14 ^jl L>i jt .i-a.j 

. l^la Cjlij RA1 ajilsJl ^jlj <RB 14 * C ^ sjiL a 1 ‘uiCj^Lell (jjjL^JI 
RA1 (pc ijjiisJl LI. ^-Ic. L__yjlj ^jlS RA1 o^jiH oj> (JLulLuiI Ale. 

cA'lS lpa - 14 ^ PC 1 ! 5 JUxi-L Jx^\ »>UI q* <1l>SiJl 115) 

■ (A® «->j i ")j <jlLill oaj.i4 

<_mL RB 14 AjtCuJl ^ja A^iLslIj IajLj ejj,.S.1x11 CjI >1 jjl jjjilj I4 a (ja 

[jlj tR. solan i jLall (jc. l-uuxoII ~ U1 ^ L 1 1 ^a CjIjjLJI JajiL (jAa ja Li j 1 1 ^jk IjjjS IjjJ 
. <j_^ill jji Ljic- jljjjj Jjkl jjjj RA1 (PC 115) ^ RA1 j RB 14 - C >cj^!!!LJI ^ j*-\ 

Luil yk RBI4- C B.sublilis >jj/■<;!! £j1> JLulLJ jZh : (\T) JjAa 

jlaill ij£- ljum 14I < (jJaLiJsj! CjIjLu i r^xLL»ll CjIjjUII lajij tjiajA 
. ija Ljj \ t jjlj K-i aj^l* r .solani 


7. 

<U<3J JA UlULu 

Al»Jl jl« 
l jibu lJuji 
fLj Ji J* 

CjUiJl J^Sa jilx 


RB14-C 

R. solani 

Ao,T 

W 

^r,i 

- 

+ 

u,v 

O* Y 

vv.t 

JjA AtjJIX 

+ 

XV,A 

aVl 

VM 

ijjL jlx> 

+ 

M,1 

■\o^ 

ACt 

Slalk . g >a 

+ 




JjLJl <I\j 


j>kAAn 

in 

Aro 

— 

— 














AjjjI! jjrf ^jJjjjL^I Surfactin j Iturin A <jjjj-jiJI ^jLmmI! jjSjj : (M) flj Jj Aa 

. ClJJ \ { JAj ji 0>j4il±* LjjUJL AL»U»»jI 


4j> f 

Ijt JSJ AjjaaJI tli 

i jUx*ll JaSjj 

Aaic J^Jliuu JiiJ! 

RB14-C AliLJl 

C*jj H Ala likall Jaj 

■^b r>“ 

AiVuuaj) a>j 

Surfactin 

Iturin A 

Surfactin 

Iturin A 

>A,\ 

°T 

U,1 


Jl>* 

* ,A“\ 

1.VA 

t.vr 

*,SA 

(j>G- jl*«* «■&jj- 

' *.v 

vrt 

u,* 

n.o 

Jjlnllj «Ul« i jj* a&j_>* 

a 


ji.^3 


JxAiS 


uljjLJI Jaji^u (jAjjk hi m (jlc- I^jIi "i.*Aj RB 14 - C aJ^Lm j—ub : ( ,l ' a ) JjJla 
^ t Uu K-l AJMmi R.solani jiaiil <j£ umuII ^LLtJall ^ f^LL*!! 

(jrf Ujj 


7. 

AGajj^t ujLjLu 

Lljj <»L£ 
uiUJi ^jivl 

fltj JSI 

d^ 3 

4X»U»*!t 

Bacterium 

R.solani 

Ao A 

'V» 

w,r 

— 

+ 

UA 

°V 

v*,v 

RB 14 - C 

+ 

It. A 

n,r 

rv,r 

RA1 

+ 

r<u 

or,i 


RA1 (pCl 15) 

+ 

jLa 

v*,t 

‘isA 

-- 

— 



























wmmmII wjIjjLJI JsyjL*) - f 


a ik'i-a ,y» aJj_c- ^jk t7NSK2 aJ2L^ Pseudomonas aeruginosa L_>juA£JI jl 

v_ij_>ia Claj . (Ji^taLa-JI jJa Jjii£ jaj ^jj«u Vl Jl j_£AjJ fjJkj (Jjxtall tllLlj J J^*-“ijjJJl 

A 

i JCm l- d l u'-nA -I JjVI .jjjijjAjLui 4 j 2L jAij Ljj'l^jll aAA tjli lAjA-all _)jjJ i_paLLajl 

jj^iA-a. ,jA JjJLa y,j Pyochelin JLHI .TLC (Thin layer Chromatographic) 

« 

jLill aa*s UjUoj J XjIUs oIa <12UI aAA (_jl Ajkj Aalj . Pyoverdin LaIUII < lilLuUI 
Jl aALa jL ClJJ Ail . ; a,lnl aUI Cjljtu] e-j^LLall lAjljAlill JajAui (_>ajja1 (■ .1 i au.a11 Pythium 
(_)!£. I Uui j_jlaA] I oIjaL ^*Ia Ia] (_>LiJ! Ia$ 1 -LjjAaJI AajUaII J ^$a jjA l$J Pyoverdin 

* e 

1j_>_u£aJI 1 j-i.Tn 4 J1I Pyochelin Jl baLa J aj.P^ll CjLaaVI (jA Cjaj aJU .^aiil jjA^ 
.Pythium A/rJaill AAa JLi jjjL LJ 7NSK2 aJ2UI P.aeruginosa 


:ja j_LI <u ia 

Pythium splendens jLill a— a 7NSK2 aJ2LJI P .aeruginosa LjjjISJI Ja<~ihu 
(JjJila J£2u (jA»LaJ AjjjjSLJI CjlXaLuali ^ j a -a, jjj . JaLalall ClljLu CjIjAL la_jiu L-UaiaII 
. JjjAjSlI £A AjjLLalU (A1 JjA^) AjjjII Jau> Jji ajAUll jjJa JiS AaA^jaII AjL^oV! 

C 

IajjjL J 4jjjj5uJI dl2Lal*Jl (jjj ^SjjiXA i a j i Aa. jJ V i _yajAA\ Jaall *—jLijC- 4Jla J Lai 
CiLLill <jlij J ^jAaa (Jji a>jj V . ajjaII ^kui Jji ^LLaUl diLLj jjJaj jaj Jc. 

<aaa XAPJ 7NSK2 4 T^VI 4J2LJI JLa*juuL Aj_pll ^L... jj ^ LU jjja <jL^VI (_ja 
ijiUlj tX AY ^Uyi «(MPFM1) Pyoverdin SaU ^hlVI aJL, SjiUlj (ejUlVI 
i(Xa£ CjLuVI V") Pyochelin j Pyoverdin ja JS1 jrLuVl JJLa KMPCH (K5J 
0 a3aLa11 ^Lii*VI aaILaII KMPCH ^aUll LaI . Pyochelin Jl ^Liil Ai^-i L^aII v , il aIJ 
aali£ Jil Ljj^lj (Xvi (AllLjVl A_UujJ ( aAAJ jjailL AjLadVl jjAaikj LAojI 1 jj f' ''l AsaII 

• a1^L*i jjA 







uJO i ^ial a\ti\\ Cjlj-iU] ‘j-xlidi Jajfl a all uirn 4-ajlJL* (J^aSI ^ic* JIj.ia.xH ^jSLaj 

djLJ AJ^-uSall ^JaLolaJI jjJU 41*1x4 ^Jjla ^j£. i 4j^iil L j » 3 lAji^i* 

Jj^x) KMPCH (K5) J MPFMi CjVX-JI dll ^ ^ 7NSK2 Pyochelin 

* 

«3oaji (jji l&jj^Ja ^Ll ^ .laj A ajLuJl CjLjLijJI Ale. AJJJ CjVLLuiII oa$j J^LaII • (A“\ 
^j3 ^j^alai-lL jjaAi t KMPCH AjLLuil Lai . / Ofl ^a J) X f £ jja 4 jjJI 

JJ jhill ^ya ^Ll H laj Z 11 4a-jUI CjLLnli 4 In; I ^ 4_L»^aj^all LLaaVI laj A JJ ^^ic. Ljjjlia 

jl /KMPCH(K5)j MPFMI ^\ aI^UI ^ ^jLLalL ^>ill ^JU. 


l KMPCH a_^LUI JlajLLalj P.splendens jlaill AAa ^JaLaLJI Cjlj.it) Ajlij jAiLLaJl 

aJojj all Jjall I^Lul 1 °»ia ‘ j Lajjj t jAail jlaalml ^ic. L^jj^La i tola 1 - Uaaj jjiJL' 

4jjj] 1 wk.j jji Cjljlljll jj^la ja f LI 1 A*J ' J j«..’jjjljll 4a ^* '-" ^ tLfljLu ajj^Aall 

. AjjJaI! CjljLla.'^l 

^ 4jj_u»JI 4-ajLLall CjjjAo (jaJ Pyoverdin Jl rlLl jljU^uL JjJJ! jiLi) 

Jl jl Pyoverdin Jl ja Cl ^iii V ^jJI oVMJI Lai .Pyochelin aiLl \ ynail CjV^UI 

t 

lia> ja . Jj jiKl I jc. JL V UjJU jla <.P.aeruginosa ja KMPCH Jl» Pyochelin 
Ljjj£aU 4 jj_a_JI ‘LajLlall (jjl* aj-lLl je Jj 1 iaall jjSL PyOC'helill jl) Jj__all j£La) 
. jjjjjjjjLlIj aJ jiLuUll ijL jJb ioiuLi V dJJSj ,P.aeruginosa 7NSK2 



Ciljjjl (j-a'IJ-*Sf .. 

J jrLliyi AolLuP l^jUluutj .7NSK2 AJ5LJI P.aeruginosa 'w5S # l< Jsh'U ^ 
a*j CjIjJLII S-o^Luj i aisLfclaJI jjL Pyochclin jl j j Pvoverdin 
>iii Ajj^aii ‘LyjlLail jji jLI At t 1 \ aXu AjjIII 

. P.splendens 


o* £ iayi 

CjIjUl^ 

JJLj 4,aAa cj!IjJ\j i 

oUyi 

jji* % 

JjS A A d... 

Al»\jui) 

Pyochclin 

Pyoverdin 

f Li ^ 

i»y i 

& ' 

gUvi 


— 

— 

u 

A A 

<U 

^ A 

jk* oj j j oj j 

— 

— 

n 

rA 

tr 

\\ 

(>»>*■• ^ 

+ 

+ 

«A 

it 

VA 

V 

..Ml + Q*aJAJk jJsxS 

7NSK2 

+ 

— 

ay 

V* 

AX 

AV 

J>laJ 

MPFM1 

— 

— 

n 

v 

V" 

AV 

«U^ ui + j-Us 

KMPCH 

+ 

— 

"T 

VA 

A* 

A\ 

A^^ - M + 

KMPCH (K5) 

+ 

— 

o • 

1Y 

Vc 

At 

am + i^yojjLA ^)JcsJS 

SPCN1 


^bUiaJl yjj j*^j jl j 3 *dJ 1 «W jUil - T 


Tomato Fusarium With Biocontrol 

■u.i ao 

Fusarium o.xyspor- jkaJI ^uojaJI jjjlSIl ja ^JaLLII ^ l n. a \i 

__s oljl_ull ■_n <a \ . FOL a] j _ a y~ j urn f .sp. Ixcopcrsici 

tJl a » "i „.il Ix^J A_-»jLLo!! (jjJa . JiLaJI A j >LaC>II 

f 

Axjliall ^lc- v.".)'!»") j kail AxuaLall XjIyiuJI Ajl V) ;AjjjILojI 

jla Jlllhj dllj (J-aJ-Ji AjjLsjSII A^jljLall <jU . L_i'uu^aVI ajiA 

. IXgJ AjylAi^ji Ajoylxoll Lillaj AjJjl^ Aj^laJl 



















CjUili 


JluiiuiL [3 Jbi «'h’l (ji jijJjljjjiJI (_>«a J* ^jSL«J Ajl ijjjiiLllI 

t 

i_ U» Vl Aajj_Jall jlj jlaill (j* A^ja^II jaC. CjV^LjJIj 4.Vi j ji jll LjjjiJI 

AjI Vj 4^iSyLali e-l-lfcll ^jlc. ^JuSUjJl jjlc- 4A^e»j,aj«ll AJ^bJI ^jlc. iJV-uJI aik l$J 

tsjUaJI AiAill CiLijliil aLJjj lytic enzymes <lLa>JI cjUj>iy! ^hj) jl (Lia. aaj 

* f 

^)_S J L*]h£ . HjLuj j- N ..«V a aJI % %\\ ^jiaJ 

e 

. (Jib'll! CjIajjjY 4-\Vu AjjjS^J CjV^Llu (JLulIuiL ii_ya~)A II I.AA i-ajLLo j£LoJ 4jl jjjiiljJl 

t 

Aspergillus nid - iMucor rouxii CiLj ^Iai] ! <jl lit Y Aiui Alfonso ef al j £j ail 
Ajiik jAa. f vilvb ^jk. ojaill l$Jj 4 a 1 U« CjUjjjj jjij i Penicillium oxalicum j ulatis 

iJjJ £yt Sjj_L«] 1 CjLiJJj VI jjlj • Y j»Sj aJ^Lui ^JaLaJall ^3 -jyjFj J° " (Jj 4 JI III all 

'. ( _ ? A iClLjlaill aAA 

1) Chitinases 

2 ) Chitosanases 

3) B, 1-3 glucanases 

4) Galacranases 

5) B - acetyl glucosaminidases 

••ije tie 

Alitui FOL jiailL 4 _jL^>U Jjli jAj tNoVy t i'.n ^a-lal al-ill ^Ic- c_jjlajJ1 Cjjjk 
Vermiculite n'n Jl ^ jajli-# ^ Citjjj i_a v.^11 Iaa jjju Cja_»J 2jj % i Y 

^-a '/. 1 * * — A * AjJ-uU AjjJaJj ^ A * ojlji. (jlt oJJjS ail ja ^ itj a . tn jj Aj^luia 

*■ 

t A I 0 '8 -V diUijj £ — Y [_}■» ■v'l ^yjll ljIjjU 4—iVi, I . £_uU i aXal b-ajJ 'Lc.Lul 1 3 a«.Ltoj 
J) •>£- <JJJ L^J3 AjX-jIj ( A.ajU^Q i^tx H X X Y A'Y Y ^JaiU-« A^iCjl JJIJ 

n 1 • X 1 j^jll 3^“ Lf* Ajc. jVi oAA (ji CjIjjUI <£.1jj i_1A • A-oIm 

o2a Jj3— a* tdlj ±ju J-aJu {A i AjLiJJ T* 'oXal J-* FOL QA AjAyj^SjL>SU Ji 

CjUjISII oJA lel^ ^jlc. 4 ajLlaoll dlLijlSlI j*JjlJA (^ka Cjvll^Jl 



Xlnll 


1 - Penicillium oxcilicum 

2 - Aspergillus nidulans 

3 - P.purpurogenum 

4 - Trichodenna koningii, T.har-ianuin 

ajj a aJl *• j Tween - 80 u.uj tU® ^Ujj_jx. ^ 

ojlj-a. (j-lc- 4 \ jLxjll Ljj 1^>]I jjJ 4,.1-J.jVl oAA Cla-uaj >J (X , 1 lAJjJI i_ki-<sj 

. (Jii (jj» Ljj AnJ *>_'■ *»'l oiill 0_jA3 . j» V * — ) & 

yui 11 jlaki! L>U dlAlaa. (4 Lwuu« 11 oAUajdl Cjlljlai!l (jl it_ijlxjJl 4 •>■' Vi lIuIS 

t 

Penicillium jkill ^jl US . AjjUI ^ IaAajjSjjSUI aIa&I AuAiU j JaUI ^ FOL 

^jiaiUjj t jjAijaaII jilSJI jjlc-JJjlill 4jJl«J AjjiUi UjlUll jA OXCtUciUll 

t 

^Lill (jli UU jiJI AjjJiJI ^-3 . A x\i »ji ji A-AicJI AjjjII ^3 oXii 

Lai , sXL l ® * — XV ^-a £jl^)£i A.A^gJj (^aiLXj P.OXUlidlW 

f 

Uiic. VI UjLU ^ jjjLj U$] (jU P.purpurogenum j A. nidulans ^jkill 

X £o J X°° (jAaJjJI (jAxli-xJ <X*iU dlllSj i4a]L*a 1I 4jjj]l (_y3j i 4_AaU_Ls oAjjj QjSl 
__ylc. ojUxaII CilulSlI JUjLLuiI jjjb (jlijAi AA t AV u) 

t * 

A-a ajj^Xa ^ j ^ LjXiSJI (jLaJuluiL AjA^ajli-ail Lai . ^LfliiX^a L^jl ^3 ^jJa^all aXL 

. <1^ vlli C-lLaJU-all ^3 JjjjJl ^LajtLa 


tvr 



cAull 


<jj (JjjJ Cr^J* iXui <jlc- >JLn«' 1 uLul£J1 JL.*«i'i"il jjjLj : (JjJa 

i_u|j_c j]jj <il_Jal Ale c m < t <.«Jjj ^ a t« a 1 ) j_jji <jjo!l jji ^LJaJl 

. Ajjlic Oj j J 


| 4_aAjla ^jC Ajjj ^ »lii1 l 

i*u\ 1 

(ji 

<L«JLjC4 

jLu&a!! 

(j 

J '>* t* 

■»Lh ojJ 

iuiic 


V.Y 

oV.Y^ 

Pcnicillium o.xaliatm 

1ST 

i-M 

11,1 V 

Aspergillus niduUins 

nv.o 

0* » • 

*> 

vr,n 

Penicillinm putpumgenun: 

VL* 

nv^ 

— 

Triehoderma koningii 

V\i 

ov.i 

— 

Trichodentia harcianum 

' V, > 

iv.*« 

VI ,'0 



jrjUa j» 1 jk- j Ci\j.t, ,«fi. j « (jjjii Saaj < * 4JbL»i POL jJalJ] uiLcaj! : f A A} ^Ij Jja* 

C»jj r3 Hu *LaAJL< Ajjj (ji / .M Ai»ll uulij joLjjJjIj ^ jjAlJi Jva 

Jijj Jj-kj Jj-kj ,^3 tijjlll Sjl.Ja < JI uLjjJaill ^ 

■? - 1 * • 

. 4Uj|lC' 


AajljLC- jljpft 

iuiift ji 

3* L!J X ‘ 

«il jln.ta a!I (jilSJI 

7 

Auia j>tli liu 

B3i 

7 

i^aII dXkL 


rv.o 

iao 

Vo,. . 

_ 

Penicitlium oxalicmn 

To,.. 

rvrn 

n,va 

■m 

Aspergillus nidulan v 

n.vo 

Di ^0 

rv,vo 

0 ♦ ) 

Pcnicillium piirpiiroqemiin 

IV... 

uvv 

iv,. . 

oyr 

JjlP 5 




















CjLJI 


Aa^JOa ^F.oxysporum j h a II j m(Fo 47)2jo j*it jJt aJ^LJI JUju*J 

•.(JaUiaJl J$J j 

ijA cJj_& .li 4 Fo 47 j F.oxyspuruni jkilI (ja a^ojaa!I _>jx. kiXJI 

a-i-i jjiiik ^ 1 4 ,ruIlxJ <L-u_>a (j-^LiA cs^ aJojLJI Ajjjll 

t ( c 

aFXuJI aj_4 (jl 4_Jjla_l!l Cn./i' Jli] j . CjL^jVIj i ijl ■%- "'ll ^ j \ : i *n ^ (J^sjaII lift 
l$J dllilSj 4 J.laJI (jic- (_pa^>AAH ^)lai]U Ajl^fiVl ^J^IaI (jj (_)ualii]l (jlc- AjjlaJI aj.ll3l 

j»Al (ja ^_j...-3lil!i ajii]l aAA 4 (iJijJlj 4-Ajla-*^ -il-^.Ic. A_llLc. A-Uiiilij ajil 

(jli t^lJj (jit ajbj . ^ojaa]! AjIao'^I (j -0 elllaiji Ajlij <ji iJk.lAJ iJaIj_*]1 

A '1 -V "\ .-VI A_4jlj_j_A La (liU 4 4 I» yA A—ajLL* ^Lk lllafi aJvLaJI bAA 

j ‘ i " ]° ^ ^ ^ ~f *Aj- fl js < 4 1 ^AjLljll 1 a. V | ~| C- ( ;L4_aj'l A \ i i;l A fr \1 al l A \ , . 1 i .i ■x. \1 

Cj9j ^gi (JuSIxaII jjiLaJI jj j]a {jC- A-LbALuia]! 4jjL$_aJl 4_ sLulA^I jj^AJ . ja^aJI 

A 

j£j .142 4 | »jJjijj_ji]l Jjjj A]La. (jj . CjLill (JA *4 tl'l-t A ^jl^A (_yi J 4 lZjIjAj! JAj ijA jikliA 

Jjjj ij±jA <ajUa ^£, Caaj jl jLtj Fo 47 aJ'UI ji > 3 3 > aa^ Mandeel & Baker 

4_ajtlAll jla . . ^L1 olnll Oblij <JU. (jS LaI . j) — * ajl jJ i 4 j )LikJ1 (j3 

• --' g ^ /^_a Forniae speciales ^ja i ^ 4 I c. ^ -v’i /^£*aj ^ jl j ^_j_di aJl^aaaa]) 

.oxysporum jaaj! 

^L«1a Ul ujljlij ^yij LjjJi 4 / 0 ? 47 kl^LJI CjjjaI aJ ,'i iilJl L-ijlaJill ^ 
aJL^j ^JaLoJaJI Cjljlij dlljj 4^jJjljjji]l Jjjj i—U aiaII £ja 

lIua 4^1^41 jji Chitinasc JJi_A 4 Ajl_iiil lSAj^ 4 <l^k»uJi 

ajLj jjlj Cjjl iillli 4 X ^00 <ijj3l 'uli. JJljAi jjjj X >rv kijjll (jij X m ^ijjl 

11a ./. HA <Auiii 5- 1,4 gJucosidasc ijjJplj 4 XH 0 A,i^:<,i B- 1,3 - glucanase 

4 JxaIL) j j 7, La IjlA c 4 ^aJal aXi 11 CjIjLu AajLLa ^jlc- aJaLuJI aAA a; v 4 -fl JlS jJ 

(ji X A1 l^ya aViW ^5 1 <liLuJI £>^jl L* 11^ 

.UiUJi cjUuji ^ X rr Jjj^i 




|JsUJaJI ^3 \S -ill 4o^Ult -1 
Tomato Bacterial Wilt Biocontrol 


«u.i i a« 

JjLuli. < jJ .a i j tfjUdjj j_ya\ J^VI j* ^JaLJaJi ^ j_gjjl^lll Jjjill jl 

Pseu- Lj j'^> ]l jC- jJoLaiaJI Jji ,_5jjl^jll Jjjiil I_ya ja t _ 11.u n . ^LLaiall ^Lijj ^ ^ 

. domonas solatiacearum 

(JL#JUx«L (Jjjill ^jta^A AjSjLLJ a^J^£- CjLwIjJ cIujaI 

S.oliviaceoviridis = Strepto- ^ q*>jA\ Ia$J ajja&j aj^xs. Aj»jLL« J-»Lc Jzoil jl 

*■ * 

ibjAiSj jx i^uou-Jl ^maH Jjjj] Ajjaa. A^jliu J^ix. <_U«aal LI. myces corchorusii 
. S.rochei i_ijljJI ^JS\ jj Streptomyces mutcibilis LjxifuJl 

t * 

jx j *> iaj .Lai Jjj I4J (j'*l b ill ilil ^ \ ) <1 i_pax J jl ( o^jJilSJI lIiLjjI 

* # 

AajLiL ^3 Xc-Luu ^jjJI jujlutaJl ‘ ^ jl ' J . Ajjiil Aialill AjjLlJI jjdl_^VI 

Metrib- ^lill jlalJIj Pendimethalin J^UaJI a fjjjljjLSI JIjjj 

< a jlLa jl H 11 <U 4 El-Shanshoury 1 $j ^11 ^jll JalaaVI ^ Aa-j xi]j . uzin 

li 1 A jx£JJj pjj L-Xaa> > tVi-aii t(_£jjj£Jlj JjJ.il] A^ajaLI LalilLlI 

t 

^uljj . Ajjull iA-ajliLall JxjtiuuJI jL-a^JI i^pjLui^JI 

CjLuISJI JaAJJ V cOL^suill A-a j ujUjISH jl / j ^jgjL^.%.11 \* (jL Jj-iili Cj±\ 

* * 

l<*- a i JjUt AjjX^Ji AjjL*j£J| aLujj ^jlj a\ Ajl Vj » AjIS 

(. 

jL (JjJiil j^AJ tilla . jl-Xoja!l jj-3 jll (j-^l jjl^ll ?"JJ ja-iLii-aJI .^-J \ < 

(Ju’LiaJI iS.nmiabilis j S.corchorusii aal ■>>*11 CjLjjSxJI jjj ljIjL^VI 

jjjJl^JI n Alljti a^jLL- 4jjjia Jli Metribuzinj Pendimethalin ajjL^I 

c t 

jl j£-«j Streptomyces sp. jLooJI jjlill jL ^hixwVl ^1 Iaaj . jjZ<a>A<JI 

, Aisl j±A AJjUuS 'Lajlia ,'.\ij L»Ai& l jxiaj^ll CjjAa. (j >»8 > J 



ioUiII V 


:^jO j—ll «ujLJu 


tjj-l^j AjjiaJI AajUa! 1 AudjJ (j&Aj.i 4 AAjLiJ1 Aa-ISaI! ^^lc. GIaIc-I 


si 

^LUUI Cjtjljj j)A ^j-lklilj J_jjjll A_lLiiuJI "LZ^aaII CllillSlI Jjju 

L*l YV ajl_>-a. ^Le In* *>jj Czapek - Dox agar a Iaj ( jlc. jJasil ^.aJu . ajI ■ ^ 41 

(JjaiSJ 4 Ac-Lu i A SJa 1 ^ V * ajjjA. _jkl ^le. ^jAjjS tijjjkll 

8-Ia jji (_jlstA (J£zj 4 _yi c - ha •kl jl (Ja j A^k ) * X 'f ikjjuj -‘« ^ frLa (_k*jj 

•/’ Y ' LS^ 

. Ajjill jA Jj*j S.mutabilis j S.corchorusi »jLoa 1\ Cjli)l£ll t»l 

—l2j1.zua La i 

N - (1 -ethyl propyl) - 3,4. dimethyl - 2,6 di- AjkjjjPendimethalm :JjVl 

nitrobenzene amine 

(4 - amino - 6 - (1,1 - dimethylethyl) -3 a,.,u,£jjj Metribuzin : ^Lill 

(methylthio) 1,2,4 - triazin - S - (4H) - one) 

t. 

.^lui Zjljk ^jlc. jajlj (_$1 Ia$J (jjal (jjJoiAll ijJ^A jJj 

:<U—lajdl LjL*J jaJI : 


Jjjill jki .izo S.mutabilis j S.corchumsii ja J£3 tkfU fjjjlj lillia, jl jyjj 
^ LaI . P.soJanocearum J»a 1I jj j-p£j iZa S.mutahihs jli tilllSj t jlj >ji '1 
jjlj 4 jajjj jj AZoJaaII CaliilSIl _^aj jjU 4 ojj£.1a1I (JZjLuLaJl Z1i1..\i ; ia l^-JJ (— ilZoAli 


XuaII (jA AdUi ^>kl JjVl XuaII (jl V] 4 jAjlikJ 1 JLUa JySjj M l jAiiqju bIa kuZli A_a,jZ 

IAjaj j)U ajlZaAll CiljjKlI IaI . J^a ) * .V Y ^jic. (jl£ -Uu'T) (Jz«aal jjlj 4 (J jtii)l 

. ^aj]i ojbj Jt jjj! Llk (Jj 4|Jaj14 - >.11 CjIzaaa 


1VV 



kZjbjll ; 


:«L-, 1 ^ 1 -■» 


ij-o i_L« ® Aj i— aLiu (jjj ^j-aj iSJ^ <J}W^ 1 j %l*iiii ~U1 »L.U jjij 

^ * V Y j 1 • .v 1 i 1 'i i j i ^ ^ *x Y (jajL^Jl CjliiL* (J^ 

' '.V * .* (_yjlill , lj J j nU _a (J_p> " 1 vt JjVI -jJ-all L$J (j-aa^all < Lc._^aJl . (Jj-a 

cZjL-jj'VI A w „i Y® a^-lx- ^ in < i, oJa! ^^-laall ^5 ^ aJqVI ^*a -v \ » a 

i. 

— V' AjjJa j jjic. t A j a.Uj]l la^A^all ^ 4_iC.jVI £ila_j3 j»J Aj_C-jVI jjJj LjljjUl 

La^J t i AjO . ^IjLC-Lmj A — ^ Ax-La ^ A ^ a^Luajj ^ V * — Y £ a^jlj^j / A * 
Y tJja 6 ,jiaj ^ Ja^J tlAJUC- iCjLijVl (jx 

+ jlaill jl JjjjJl L^jHj jl J_^jj]l i.. 'j tiia _)la3 j^-a (J-a j <uli. jl “LajJj^, ^ *.V 

T aial 4 jaI} CjLiliiH (jAJJ t jltlnall + LjJJJ^JI jl < jLaall (jjlfl! + jiaili jl t 

t 

. jjAajl A*J A-ulul 


iWl-i 


t —te^ a ^ jLiU ajjjla < ^lill jJijLiail ij J a jjl lil (Jaim • ( ^ * v A j.iaJI (ja 

f fi * # 4 

.>i S.mutabilis jLia-all (jli ^liSj s j ; »■' jjjIj 

S.corchorusii jL^all 


^ Cla LaAJjj>j Ale- ijjiaJl <AjlLall (J i«Lc. ^jl ) JjAi. (ja <- 4 l 1 

* 

^Jj Cjjl (jluLuL^Ii lIjIxua 4 Ij ;f)<; Jjj jJI ^ya\^ya\ pi} UaJ-A 

* lil^Lll a ^3 jl^nli al+tt (JL^q n \ xul ^Ic* \-M i Jufi < ^J] 

a i J 


iVA 





Pendimethalin <jiuLi_»JI ■">i* <; * (\* a ti'i •l <11 j_uU : Jjia 

j!j JjjiJ) cj'uxj_u_d ^jjc- Metribuzinj 

. ^iaLdall ^ 
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: JjiaJl t/ lc LjUa^^L* 

^Lillj P.con'lwmsii J_jVI *jj < aJl J^Lt .jrjlLJI ->.j jjL£ 


.F.nmtabiU.s 












r ^ f ri^ fr t5 ,, in ff fiti < i' n o“iAn f > • * ^ j'W'rmtyr- 

•o-MZ7 r ^i^|PirTT^ r ^^ f ^ n iA rr iS , in f ' r s‘? -iKr-ftcA-vk z^o^nPirrrt 
r rPtrc*P»Oi -o-f*?pi -!3 f, ni<*nf>»o-T 1 ‘ti r, ?xz r m , ^'T g 5rif 5 rr i? 1 '^ r t*'A-i< , n f >’^oA-v?z^ rr i^ 



irc*T in^ ^rsr^ f im^' 

: nT^ ir»mw ij*ttt?> itr r,1 > ir t, . w v *r° ^ 







CjuaJI ^yo\ 


pi? Wall a j£J,l «Lxiiin j pJLw. : jWJI <u^tl W3U1II - 0 

Tomato Verticilium Wilt and Early Blight Biocontrol 


VerticilUlim Cllbo- jlaiJI jc. 1 _'' ■■■ -jl ■■•j j «'l (Ji^j j j^yayu pJaLoJall 

. Allernaria soiani jc aji.WI '»jSLa1I W11L dliiSj atrum 

• t 

jLia^u! jjl£]l pJetftlall jjAj J»C jl 4_jlLaJI UjIuiIjAI! Uiijjl All 

t t 

jl S. citreofluorescens ljaIj-JI iS.canescens jl Streptomyces pulcher 

4c.ljjll (Jf 3 phi Ajtixa »aaj ohSKIh (jjLk jl Jjs S.ctlhidoflavus 

* 

( jyy 1 —iLlj^J LgK (Jji jLoaII jjl£ll p±jl_pjbj pLULil jjAj iwjL*j jl 

CjLjKII £2 *?> 41aI»_a (3*iail l JjAill L. LiUl 4 jUC- jl . jAajHj 4jLaVI 

phi sAx] ajhAoxll CahjlLlh 4jj_ill jLi. L»l . 4_c-1jj]l jx pjj “iV— i X Aj«j 4Aa_pA-&ll 

* 

. 4A<»jWI oljjl£ll 4 ajIL« jji <JUi Jal jj£3 4c.Ijj]l Jhi 

* * 

Jal dliLS a jl .n all CjUjISII 4_C.jJ^» ^ JjA-JI I j ^ J ^ 41 aLla!I La I 

t- % * 

jjlSlh jjAill l W»j jl Ciujl I_jjlaj]l jU lilliS . <jilJ-»VI L»jlL« apU£ Cj^LaIWI 

. | ^ 11 (JjAak !ji U£ pLLLail ja i ^11 -j Ia-iaIi 


pi? Wall ^ jmjI (jbl W^hiil -1 

Tomato Botrytis Diseases Biocontrol 

:OUp t-Attj: V$l 


* 

pA.lj_) iLuj. i Botrytis cinerea jWVI j* ^ pJoULil oLLj pA.l$j 

« 

4jlj] J1 j» 4«iC.ljJll CiIjIajJI jx <_^jh]| jLJI tjh»jll tjUjVI jlatll 

(Jaaj uLLJI frhji 4 ja. djhlfill tlLi 4 jjj_)Aa lIiLLajJI »AA i 4 viU ^I jljjVI 























CjLluI AjjaaJI 


ojlC j 1 ^.jJ jj^la 0 s " U^»* >J jl (jujilji>? a_^ljj jl . £_ljjJI ugi fjLaj 

j] s aUUll Jj^-v *li j-ojj i-lija jl &Jjjj jKVI ^lidl jji tiUiSj t ^1 — ^r) a^jLuJI 
* 

jc- 4jlijll Lsl .ojjjK ^JLijs <■ tK~i Ajlij]l jUi joilLaJI UK i^jcijj^a sjjja i 'U-m 

Dicarboxi- Jl<» "ml 4 ll_a. . <jjUa^Jt ^jUill ^U.i ^ L^jLa 4 jjIaK 1 I CjIaijJt jj^Uo 

* 

L» li&) Citxixsll 0 U 4 J ^jLLs jLill j* oU/Ulu aii .Benzimidazol jl mide 

< C t c 

ijAj jl CiLul ^ ‘lA© 4 dui Morgen ^JUJI UaUul jl IK . (1 ‘lA^ Beever et a! oa^j 

< * 

. (jLJI 4-sjlLa jji jj>ll j^« 4 j1Us jiSl jjSU 0^ i oliuJU jUJI 

A^pJl CjLUKil JIsj-LmiI (AjjLl&II CjI.1i ;UIj Sjlj_ail aLxJIj 4all 4_ajjU]l Lsi 


,* *■ 

Cladosporium herbarum jj> UK jl a^j ails. (jujjljjj jLill U»_,LUJ ijLaJI 4 iJa!l 

t- % 

jUoj jUjl jjit Botrytis <_ja>jB-s!l jJKll a_aa JL*J j-UU L 4 I Penicillium sp. j 

t t 

(jl - ^ j ULflJj - ^ r-1 /jQ •vti j ^ I l j x \ ill oAA X^.1^3 qLS t ^-Lal a]q]\ 

a-» fa ^ ^ jl ea_a.jl (Trichodex ^1 Cj_aj Ljl_aj Trichoderma harzianum 

(JU s"ud (jCaiJj 4_Jji.La.jll Lj j I l ji 4_Jlc. dc-LKj jUa ! 1 ^>jUj t 4j jwd l iHiI a jiU I 

. 4 »j>Iprodione ^jlsKlI auJI 


\jo ill^ftjl flo 

*■ t V* 

Clados- JjVI: jjjkill Xi.1 (JLsjCLuiIj 1 aJaUUaJI L^J_a. <J<Ujljjj Ly° J-® (*J^ 

. Trichoderma harzianum ^Ull jporium cladosporioides 

t > * * 

j C. ^LaIUI CjLlj jLul ^jlc. >j J l ^ La. jjj. CjjJ-i.1 CI I a. i ii_jjl > 'ill jjuj Cjjj_a.l 

t l 

Botry- j_pa^)Axll jjKlU ^-j_^>aJI »a& Cilj au ^ ijljjU/l ^llj) jll |i*ill c3i>U 

« <- 

^ 3 !*^ 1 j\ fi^)la3 jl ^uiLuoll 6 


jl Lij Lai jL*^all Qjlill (_LftjLLwiJ 4 -X-Lij \ ^ Jlj-iJ tiilj AjlJ ^ 

(Jj-aJl 0 waL-a LLo-jLLujI jji-aj L j ^ ^ L1 1 Cl)^l Kj ft nlLj 

. ^pa^&xl! jiaftlL CjLjLlJI l^U j Aju ijUaJi CjL^iaftJI AiL-aV Od SCC- titCUT 


t. 

4jl_ji»U/l 4 < ...i a 1 AJ ajl iViJI CjIUKII jll ^ V t 1 y'j flj ^jija-a. j^ j jl lj 

* 

jU-sJI j ^0 S5-2 4jjjdl jlj AJUJI ajlj-aJl CjLsjja (jl-fc 4_JU«J jUKI t'j »Kj ) i(_pa _>slU 



otiill (jial jaV 


— t 

j-a.'yI jLaII jkili 658 aTHJI L«l < jlai]| Xud Altai (jjSj T.harzianum 

jkiJl j-^a aL»LS ajUj (jr L*j J jl-^» >i£l ls _4_9 C.cladosporioides 

( « < ( 
ojJ-La <jV til]J JjJUj 4 cJj^l jJaiil ^>^£1 (jjlill jiaftll ^>Jjlj (jli j»Lfr (Jiiuj . 

fc*lli£ . (JjjVl ^j ^ ^„W j ^ ^jLaaiuil 

* 

■LajlLJI ajL^all ClljjlSHI JU.»ri ml /jl CjiAAiall 1 j ±3 (_Ja*JLuij ^jjll i. ijl ^ ~lt 

. Aj^IiJl tljUjj ,j>i (J^iaa! A..a-,n,~l ^Irun t AjjlaJI 

j)4 ,Jx 4_-oj5j_a. ^ * jA a^l dfiall CjUj1£]I (JLajlj-uiV jjilj-i (J^xSl (jjJLi 

• (jjtall 

^JaLJaJ) oULu <jLual (J 1& Ajjiaill Cj|J.u»]lj 5 jLa«II iHjlSJl jjjb : (5Yj ,»ij Jjia. 

■ oahIAw 


—7jjl£]l j! AhaII (Jl_ii.° IvJ 


.in«11 jl jUaaII 

AjjajII ^_y3 

a!«1£ aiLkj 

olijU 

> 1 ■ -~. \ 4 ib>«"l 

diUill 

bt.u ylM / 

y—yi 



— 

CjliSl£ VJ OlXu-t jjiJj O^Jaa LV^ Ll ^ 




&jligLA 


nr.v 

— 

p jl > n -a Cllltl£ _jl dll 2j \ a J; ^ jj % “” ^ 

r^,Y 

Vo 

A ). 

Trichodenna (95-1) + ^y’S — T 

r\,Y 

5r,v 

A \. 

Trichoderma (806) + q^jaa (jjlS — £ 


U,o 

A )* 

Cladosporium (656) + — 0 


U,c 

'V 

Cladosporiwn (677) + -1 

V Y 

1,Y 

A )« 

Cladosporium (712b) + q^j** v 

Y Y.o 

£r,v 

«.La ji J jp ljt Y 

Dichlolluanid + ^ja* - A 

\Y,o 

1A.V 

tin jjl lp\jc- > 

Iprodione ixia + i_ya jaa — 5 

5r,v 

AV.o 


Mancozeb ^jaa jJjjIS - ) * 

V\,Y 

"\A,V 

«.Ln jil ^1jc. ) o * 

Chlorolhalonil iu^ + o^jaa ^jl£ - >) 















GjUil ^j^b!_>«V 


jlailL kjL^yl ^Is. JaJI 4-kjjiai AIajlLumH uilulSJI >^tb : (^V) |»i j JjiA 



. fJaLtkll ,ji 

0-4* lAw 

iuL-aVl % 


(jJlill jijJ 

\ • • 

— 

+ 

rr,r 

Trichoderma 95 -1 

+ 

o.,. 

Trichoderina 806 

+ 

jL-O 

Cladosporium 677 

+ 


Cladospnrium 712b 

+ 

Jlua 

Cladosporium 724 

+ 


4a* jJU^ JUXUob : UU 


tdjLc-LujlVl 4 8jlj^JI (CjLjlill ttllluill (j* 4_ulj^Jl f.tjjkVI £jjttu ijajxH 

^jlc. j_jjj (jl jj£ju '■—ojjk . dlljljtjl t 4 J -V L...1I 4jjJajil ‘ 4 ' ' xalll 

* * *■ 

jjjjj (jc- jxc. jjjb LgJ (jjSj <jl jl la4 - 

. 4JjLoj^] 1 CjU»jr>,!l 4-j. -V4j-i U'l i jX-lajJl Jijo t Cjla.ri ^jjawJ 

4^ajA*ll CjUj1£3Ij CjlAXjiJI jajI uLllillt ^-lc* ^uI^aII jljpal! /jl 

L^UiuJl <±c.yj <yS <j) . (jljiAVI jjia ^^iiA ^aj l$] (JjSjJ (^illj 

t t- 

4 JL. 4 gii ill kJtjjialljj CjLu11>«j jjbj CjuIuII (j ji ^4_Li3j CjUjI£ iSS' ~~*") 

‘l'j ‘ *j J ■» aJI j j ~ ».^Oaull 4 j_jJaJj OjhJI 1 * ■" "''1 tf-jjuaJl t 

£ 

ojA 3 l*J LjjjSJIj »j J ■»•'■!' jjl i_ij-C. A&] . tllUili ^jiau ^jlc. 4 j«jLi]| dlli^luill r_y> 4 
* 

jjli JLa. 4 jI alj-JI Uphill (j^ - 1 —■ibjjjjSil CjLu] ^jjakk ( _ s le. 

uLulSlb (jljjVl kjLnaj 4_«jliJ ^y2j|_j3l (Jl all ajl -V~iall CjlijlSJI JL^jl 

£ £ 

4u*ii Fokkema j 4iilj . CjI j AiiJI kjjl_ii]l ^Jlc. kj^Li-oll 

£ 

luj <Luu**l« 1 I ajqs^II 4 oaJl CjUjISII ijla ^ <Il*i 4 -^j. -> kojlLc -J -1 4 jl 'i ^ ^ ^ 











wiiiii jU-j! 


tllL«auS.j yl LuS ySdj . (J^aJ aaII yjlSJI L \_y^J (JjS ,j3jyll Jt ,*. all ^ t$.nii jiyJ yi 

t 

. C-Jjllr»<ll aIuu jiLiJi yE. jl.irt Jl yjlill yklj .13 yj£i 3 iAjlmaVI 

< 

J] AiLaaVlj AjLaVI £JL) jjlc. tAjjJI C-lya.VI (jlc. Aj l i'l all tllL^yll ya yjjiS 

jl a mi i ,-i.mj-d ! 1 A_uLuli AijVI liljLij L^Ajjl^a. yly ■ a 11 «ll AjjLull j|yall 

IjUj (jI c-j AJnJI A >uijV 1 jjlc. jjj£ J&uj Botrytis yLoll yj. AjLk>dl ^ 

l t- ^ j tj-2 tiljLii AjLwaVI y» <L^LU\ tliljjill f^yn AjJuJjSII j»Jjljj»JI ylj ‘ -Jj ~ ' “'1 

e 

. AiijVl 

* 

B.cinerea ykill ^c. CiLaJ «.!y_*.lj \ a_ 1 u Peng & Sutton y» ^li Ail 

B.ciclada jiaLlI a_Jj.ij Y VH ai^ Fokkema ^ 3 L* 1 I ^li iiUi£j .Ajjlyill ^ic. 

JUkj tyjlSlI i j3 jajy^jJI oyJiS yJaixl AjjiaJl A^aylLall (Jlaiilml yiaj Ajl 1.1^ yi < j. 

. Ajjliill AiijVl illl-la.) liljUtj ^jjl! Aj^jjjSll ^JjIyaJl jloc -1 yiaiik 

tyrfP J—II AftjL.flg 

fJaLaUl B.cinerea yloill y& tuxuaJ! Gray mold yjLjll yinll y^y* ^jlL 

c 

ydaUail] lIj'Lu ylyjl ya Jy_*j yfcj BhodotOritlti glutlllis ayjtoiJl ya aJ jx. (JLmAmLj 

f 

~F Ali CjLij jljjl qa Jjju ( 053 ) aJVLu Cryptococcus albidus sjaaaII ya yjjljxy 

t- 

yia k ' CjVJjaII olA j . A_Jlc. ae-liS.) yisyall yUjljjdl yxlft yl ''■ y j Ail . Rye 

s « « 

l !»VI OLill yC- kL^aiiall (jljjV) yiall yial>c-l 6Adij AjAfjjSJI ^jjljxll olijj 
Tricho- aL^oII ylaill JLuLiul AjLk L«S aJIxA yj£jj iCjlxll j **^ Cv>jl y<aydl 

. T39 aJ 1 >U derma harzianum 

aJliL-JI tllVjpdl yjo (J^l (Jj- - * , * Y a i , n 'j KH2P04 SaLj»j j_^£jLJI AjLiAal yl 

i A_u<ajJl AjLwaVI CjjA^ ^^ **'i ft Cinerea jUtll AjA_uj£ 1! j»Jjlyall yixa ^1 I-^jaLAsIj 

* * 

(jlx ytSUij LgJ£j t ioLjAjuJI y - ® y j -l.t- a Jsl ^jlc. AjUi yjSj Jjl a k ll tliVjx. y V t^iljj 

Aja^jlyj (Jjlxli t _y3 Jl A^ajlLdl yli '41*^ . yjaJAill yiaill AJAjjj^ll tlAill 

A ... a^ AJU , Ajj I -Jl A»jLLall jjA 41 yj5L yl LAaj' yiaj A_iail j! A~ndl ay \a ^11 
aAt^j ^ * X (A Jl Vj ^Ijx. aju -til tliU.A.'y AilaS yll a v ll JLaaLiuil ya 
ft a. .V~i A,® — V,0 < A «t»l ..Yl ^JaLaJaJI jlyjl yA Y^uj j tllly ah ~i m,« yjj^-l 

— ■ - - 



A '‘•ka'l AjtJ 'J 11 ^jlnflU ^»Jj_ajj £Sj 3I jJ (jLi 1 S ■ AjI <,«fr,*ll (jljjVI 

•JbjVI 


T39 aJ>Li T.harzianum Ljj jjSjjj jLaJI jl jjLl»JI lU-*^**j o' 

ji.hmll AJU. ^ . ^Ll Aiim % bAaJ .cinerea jJaall <31^ C:kSj Lai 

Amjliall JLuUaJ jQL (jAU (Jjia.) Ails. cjjjia Clsj <Lal)imlt CiLLill M>J 

. - UlnU'l dLLi ^jlc. ^Luflil iifl Ajj'^U 


oJji jjLj i jjjlSJI Bjjiljm 4jjj_aJ! A—ajLLall (_L*Lc. (JLsjiJLuiI Aic- 

*■ 

0*-^ll (JxS Ajj jivll A_*j LLall (JaLc JIajuLwI Lai . I A ' — 4, l.m.il (jjjjjtm 0^-“4 

A ) m' j fiin 8 v (jjajmll eXmi ^jij ^L1 A ■- n ^ SXaJ (J*3 _j_aJI j_jjl£]L 

^uabi JLuLuulj (JLLj j^‘-i ’’I -O'-s.il I jjic ;_pa__)Ai>ll jjjlSJI ij^a ijl La£ . /M-iA 

(jiaii-jj jjlj i^ A_a.jJ ^C. Lai . ^ ^ A— \ * ejlji A_a.jJ bjja^JI Cj)ljc- 

.053jF131 yjJLLia 

jiSl* Jj1^4 ^4 Ajjl^*11 J-*tj£- JLuumi j^SIj :(lt) jlj 

. B.cinerea j]aij ^iaLaiall iliLu A^L^J ^Ip 
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cjLlHI ^ 
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jljjVI J* 
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AlaUmll 
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Rhodotorula glutinis FI47 

V s 
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Cryptococcus albidus FI 31 
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.,rr 

>— 

C.alb id us 053 

V° 
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Trichoderma harzianum 


ijjikll jjiP uUikXa 
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CjLuII AjjjaII A-ajILJI 


pjg lo till j& a U iu^^l Xa^UiLI - y 

Tomato South Blight Biocontrol 


jja.it A* 

^ s jjj£ jjLm^. Ll-l* jLaiJl Jj.ol j_yt IajAc. Sclerotium rolfsii jiaill pa.L$j 
*kl l »1..| •vN 1 J|» ' . pLLUllj Cl t ijila]! ( ^JalaUalll Jjiil 

• ^3 aIj 5 _!ta bAlaI Cl-a 4 jUlij fr l_Ci]l ^utyA plisl A-Lu_^,j 411 ■ .'-J J u«11 

* 

IgJ l_UuJj Clblull p -v lfrl jiaill jjlj i4jjill (_>• LJjilll 4jjp^Jl pLi».VI Cnij LoAAC. 

i jiaill liA {yt ClLijl 4jLij ClUl_>».] • ClLijll Cl j-a (_£Ajl ji J_j1A]I 

*■ * * 

£-ia jl (AjjCil jlaill 1 fl jlf- t jAaJJ jjjJl Ajj^-aJ! .1 ... -vNl aIaX-I A l 'UaV' 

(JjUaa tPCNB (_JiLa dj£^all ' JLaiudl 4j j_LaJ1 A_ajUJI -jls laillAS . Ajtua'VI Clj-la. 

e t 

pi “ 1 1 j a an l- U ml (jiajJl (_j4i A_aJ j) - jiai pjj ij - ^«1 J J ■» t (jjj£Lljjjl£ lAlLaj^J 

^ _ AjA^a JJ..-.-’ A3 ClbjLuSll bAA (JLutiml jli .. JLi 4 jI . 4jj -1! 
<jli lill a£ . QjJljVl i iLl ^c- jJjLillj A_uLuli baUI ^ A-U 1*11 ^yLCall jS)l\ jl^^Aal I_ j±aii 

L^jLi iAJjahJI 4jtj^ll (J 1 L» pi ill a, VI jjSA (jlj (^A^J jjj-llj Aj-C-ljjll Cj 1 bI_»V 1 

V . Cll_li]l (jLul qa AJjolb (jA (jjJl (JjAjJI <aLui (ja aLujI jjJI (jAjl 

4-ajliall CiIAj . (Jjirfil ~fc all £yk ^j.li ^ £jjK 11 Cajli^a 111^ AjLil jSjAJ 

jl IjlaS i LjuCil Culfk plj_iu tjiaiJl Ia^J baUAj-* CllilLS JIa«„ Amll (jiijJl IA 4 J *UJ \ -fcil 

* 

CLljAlb L^la (Ja13j ( AjLul^II CiLuiIjaII ^UjI J^»l^»JI bAA plan, aj 

« 

Aj>s11 CiI jjiaS ^ jAj tGliocladiiim virens jiaiJl qa 5Jj& lilliA jl Aa.j Ail.clLJI 
^ AjJlc- AjlcLi t$J Sclerotinia minor jLsii Ajjj-aJl pl« >VI qa Jjju 

, jijilall j_ya_yi\ ‘ ^ 1-all AjjpaJl A^ajlLall 

J>»Lc- JLmCuill ^JA iS jj>»6 ^ij -Ul aLII Cj\ IjaU ^jlc. (jAaIj-a!l iJjjA-a. (jl Aa-J tilled 

C 

oj j j^sll S.rolfsii jlcl 1 a\j y -»JI .1 -vVl j-i •*■’''j G.virens <ajLL*1I 

4 .jl a »11 ^Uill jA a’i *<nall JaUI lAA jjli jjJlalljj t4jjAll pw V* C. 4jlii 

. Gliogard pi4iL Gjlaj Ja»Cjj tJiaJI (jAa^-aJ! jjllSIl 4jjjaJl 

--- iAA 



CjI nil 


'■ijO J II _ Ja 

JLjJLullj S. rolfsii J H jj£. i _..< "< ^Jal »ljl 4_j_ijiaJl A a jl '1 ^jLsj 

CJUl <J!Ulj GL-3 jjJjVI <LL_JI * Gliocladium virens aLaj_« 1I jLill > 

« 

jl bran prill <11 an 11 iiAij i L»l jjjnl^LuJI (JjjIa (JajLLuu (jl .GL- 21 
Gjii a (_jiaj-21 OjAa. jjiakij Jaa aj_ja» 11 J^alc. jjl. Vcnxiiculitc Jl CjboAa 

l*S . GL-3 AjjjJl AJLaill cJ> na. JL**jaiU X TV jjjl (Jj^jjSll ^ X 3^ (j* ~L1 jLU 
PCNB ^jlaJ! a j < Jl (Jl«“l <1L>. <Aa Jsi ajL-oVI £>aJu (_>» -Jl (jl 

. Gj‘wi a i ^Ltll i AjLua^l (J<-»8*VJ AnJl IaA (jl ^la (X ^ ^ 

JajLLuO Cj^lLaljuJI jjJ jj-SI ^LLaJall ^Ljl jj£Lii t Jj i<-wvJl ^LiV A jmlHi LaI 

t- 

<UjJI (jl (jna. tGL-3 Ajjjdl £<• Allan Clini-a Aj^nall AajIUI (J-alc. l$-l3 

. (3®^ JjAa ^LiVl (jlc- jjjii Vj 4 <jLoVI <iiuj (jjaiij PCNB (_£jLi3l Aaiallj 

jjlt ijjlaiil Xf j *11 j G.virens AjjjaJl A-»jLL*11 JaLc JL*jLujI jnSU : (At) pij JjAa 
> jLuVl <ia < ^ylc-j i ^LLaiaJI > <_jjjjal) A a ill! Cjia 

. (fc-ljall 


JS11 ^UiVl fis, 

AaLaa »Aaj j 

(ji>*ll &jAa X 

Ajjill AIaLa (jjla 
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> 
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Vo,Y 
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rr ;0 
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Y1,Y 
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w,- 
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£A,r 

Allkjlli GL-21 + j_ii>j*JI (j3\Sll 

*«,r 

YY,r 

V,Y 

n,v 

Cnl <li\ n,i% + 

*',3 

Yt,r 

vr,A 

£0,a 

cJjaSkUjjill GL-3 + (jbj*Jl (jjlSlI 

n,x 

Y‘,o 

«V 

V,A 

CJjjSL>11 Jt GL-21 + 11 Jjlfll 

T£,3 

YT,o 

1Y,o 

10 

PCNB + (jAij^JI jllSIl 

YY,1 

Y*,r 

V,A 

YA.Y 

Flutolanil + (_>ii>*J1 (jjISlI 


£A3 










CjUJ V <AjUuI! 


jJbUaJI: LiU 

jJ^UaJI ^ S'>>Uil AjeaIII «U jUll - \ 

Potato Late Blight Disease Biocontrol 


^Ijx. Aju^oJ aJLi iXenorhabdus bovienii (jic. ljjjjJ CiUjJ tilliA 

£* <1 uixa JjUj J[c. ( Jo*j ai* (Enterobacteriaceae ^ijU. < tuj J 

t t 

aLxuqII JLlaYI e-L«-al i Steinemema ^ <x>l j ui> 11 <icaIjjiiLa j'iII 


^ y « bjjjilll (jllalij ((JjWI ajA-aJl A]nl<V^I . ( IJ) 11 ^ Ailj«i]l 

t 

1 °»<Jl Ijufc . JjlaJI JlLjj jj; 1 • 33 xua Aiilj-c- <1 jj 1 j] 1 ajj ajb vll IjjjLujJI 

- CjliS/l -ImO AjjJi. AajIL# JaUS CjLaj ji_jiaJ .12 <(_£jljSa]1 


sX^i jjLliaI) till 7 - jjla « > l_$j ‘ »■ — V> jjJiil ■ "il jj^* a " aJi—uajJl Ajl j-ill uj 

ei* <JUa Jla-« jXkj iLi et al Ji q* \ Ai«i liiljj L»Uj cAje. ai ibjA&JI 

*' g '" ^ja L \a [c. y T \ lc. i * il >1 .X »'l oilA ‘" ] j y ^ I lil . v - ^ aj'iVxili 


1 - Botrytis cinerea 

2 - Ceratocystis ulmi 

3 - C.dryocuetidis 

4 - Mucor piriformis 

5 - Pythium color at urn 

6 - P.ultimum 

7 - Trichoderma pseudokingii 


0 Sit |yt _ ) '^ j jj^c.jj L-AJjjUj Jj_fc y .ill . A_j 1£ Cjb^aall a XA jAl C- llnj'l l XfiJj 

.X.bovienii b jjaSJ I ^ Dithiolopyrrolones <-£ j*j Indoles l*Aj CjIjLaJI 

c ( 

Pythium ul-tB.cinerea yL l Jic. .LAa jjjb la^J jjjjUaJi jjjiA ^1 jjjjj dkj 



CjLuil _>«V ^^^^^^ 

L>j.r>^Jl »2a JIahI J j£aj iiU2 ^ylc. t Ujj timum < Phytophthora infestans 

. JLaJl { ji Ajjj-all 4-ajtLall 

•ijfo j—«Lo jl a* 

f- 

Phytophthora jkal\ jjc. 4 j luuall Uill >j c 1 *> J1 4■vi'll 4_ajli«a {£**1 
cl2 A2 4 SXji Xenorhabdus bovienii LjjjSuJI £jl> JUjLcLi infestans 

JjLial JUjo-uiLj ;j-«^a. “'■■■VI 12 a jli . Lj-ua3l Jj^S t \ >a 4j_ii ^jic. 4j^aljll 4 4_c.lm ^ 1 
;_La j ^la * , ^ ajA.Liall 4ttlll _)kli LjJa U^jlaS (jUAa k C■ ■■ il 12 a jj'-j . CiLuJ 

t ~ 

d2 (jtJallal)! CljLij jjijjl ^ylc- (jol-tCaall 12 a tjLa.a Ual Aic- . jLa. 1 — (jlijCll 4j_u 1c. 

» t 

Ja J ^La S * j-lSjj (jl Aaj 4 J-a j ^Jja \ * — 0 flSpli Li J 4 4jlijii 4 £Jjl_uil 0 — i Jjtjc. 

'/. ^ * * (j* ^XJ l y ^jL-ja'y 1 j (__£jJl jjx j»L)l 4 « A iii Ajj 4 ai °nl L aiCi Ul \) 

j:jj 1 ..iail (Jij Jl*_i A_i_sJi jJa-L Ci Li Lull Cil£ 4 jj. > ~ill 4 Jjj-LiSl 1 

A_uj ~1 ) 1 fljk- J $ i L>» /^Lt 0 ^Lalmall Cblull Lai . ^4 _£.Ld T £ Jlj-aJ 

.Xyy 

% *■ * 

J fllaj ^dl (_>ialjX-l (jl Aa.j i" 1J 4 (j^alaCiuoll 12 a JLa*_cV 4 j_liLa (_^aljX-l liJliA 

l I 

jLjjll <J -< .LI (jialj&l I jjl r- _^JaJ ijljj^l 4±uiS jbjjj 4(jidaUaJI ClC ClLjj ^jic. 

* * 

^ JH-* U“J ‘iiLjill (jic- (jialjx-'yi Jjl j 4 Li . (JajLLul*1I 

* t 

j i a*, jl » ^aljx-VI lilL jj jh l \ \ 'vLa Iaa (ja La) 4 L-* j 

<j 1S InH^j (J-a j ^La ^ \ (JaxJLujI Ijj Ciu- 

(jj£u 4^112 (j-a (_jaiaJl . djljiVL iaLaJj CaLai fj.'l>« J*H JLaJ LllJ-aa 4*~ 1J 4 ^® 
121 R.solnij P.ultimum cL^iaijl Fungistatic <_£jlai]l >a^i Cs ly* jj^lic^all 12 a 

. ifa / ^La ^ Jwiuil 

t 

« Xenorhabdins ^j-a lIj 1 & ">«*»<> ^ CjLa-!Lm_4 ^ j-a! 

£ 

jli iiii2 ^jk. ojLj .X.bovienii Ljj^lLiil <ajMI <c.j^all j^a o2jkL«Jl »ll cLSjall 

t t 

4ji.LLall 4 -. aUl jkj ** jkl 2»}U <ljjj>-all AjIjC'VI d,8~i 2a <jujVI jy-a LiLAj tSjljA 

€ 

p ^ S (5 4_Lii Li et al <i »Aa. J La 12 a ^ J-a I !»!jtji la 1 * * — * * CiJ^ 

- 





(jill i^Li£>J! u'j ‘Pyrrothine <ila. Xenorhabdins Jl CjU£j_a jl 

jla ^JUlUj t4-AajA<JI CjUjiaiil /yi AjAC. AAa 4_dtc. opliS lIiIa ‘ * SlaJI sAA ^jlaJ 

jjaS jiilj Cjlj tjj£j a Xenorhabdins (Jl diliSJ-* ^a jjJjAjVI JjjiL« 

e 

. W (JjAa^ iojaLL« 1I A -va\H AAa 


X.bovienii U>ji£^l <£jj* £>* AJjJaaJ! < 4 >uxaJ! CjUSj^II jjjIj : (M) JjAa. 

•<s£i lA i ja! 


j*j]| A £.jja jial 

L5>J (jM*' J*- 

r‘ 

<L*UJI 

Pythium ultimum 

R.solani 

P.infestans 
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d* / if*' *' 
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<J* j £L* ^ ip< >-aLaJLut4 











0 — i j * & Cilj yjkj t Ajj I ~k< <j»JaUaui1 iAjLLjjj AjL^sI a > ■• ■ : >lj JjiA 

ijj jjj ^U Ajjlu ftXw ajlj ftjilbJl AaaUI jJaL £_uLjI 

.X.bovienii U^ylS-ul Atjj-» jdllliu 


CiILjjJI AjLi) 7. 

AXiImII 

\ >♦ 

JjjjjS jJaia tU 

m 

Y * Oi>i 

rr 

J- / jL* 0 (j^aiVi.K 

Y 


ji-a 

(Ja J fC. ) * (Jjlijllj jjjis sAU 


^bUaJt ^ kiUM <>UI! ^UU-- T 

Potato Dry Rot Disease Biocontrol 

Av<?i«fo- Ljb&JI <> (NRRLB- 1488) B37W Ajjb&JI a£U1 J> jj JS 

< 

ee.U£ baL_>J ( ^bJjA ftlul kilijj < Schisler et al a!»J>j < ^ V* Ab* monas cepacia 
Sesbania ex- Abu.ia. a^Iaj JajLiaJl -jj^ aa±4£ Colletotrichum truncation j kill 
X Vo jkill CjUajj j£ ^ftj Jajij aJ^LuII *oa jl aa!j . altata 

Tckml ^jlc. jAb uLaA Lul£ t aJ^LuJI eAA JjjS Olilji Aijiall oAJk . ujL^aautll Aal£ 

* 

AjijLLftll jji l^JLftobuV A^uljj jjl -vj a]^LuJ1 saa Cjka tA-dlc. a j^aLu j^as aJj ‘J'jjVI 
.{jJaliaJl (ji < _ (jijJl u±j-a t-u m a iFusurium sambucinum jkal) Aj^j-all 

fia t jl A-«_jljLo A_JLc. »ftLi£ L$J Al^LwJI oAA (ji AuljVI I_Ijl > Ml Cj j jlal 

^-a AijLLJlj '/. ^ X A i ..,'» « a 4 1 A_&.Lw_a ^jiai-auj t i_tLftJl (ji_*JLi AjLyoV^ (j* ^tJalLall 

. JjjijSlI 

Pseudomonas L jj"'< 4 I ^gj l$j! ^jjjj aJ^LJI oaa Ls it a „.4I CjUjaII (j* 
Pyrrol- ^jAaJI aLa»*!I jljsj ^ylt ajjaaJ a^jILJI ^ l$j fr U£ ^ aaA*j l$ilj t cepacia 
. «_alaJl (ji*Jl tjpajA 1 » iiiiiall ^kall Aba ^j 3 jbU L $1 SaLJI oJlA jj dua. tflitrin 

£^r --- 




m _CjLill l>.V 

Fusarium sambucinum jJaill <jc- (jJalLull ^k a_iU2l oi*JI cr^J* ‘-.'.'--■A 
aJ^^Lu. Pseudomonas cepacia JU«i^L -o-»jLL» jS^jj R - 6380 

ji . ^jk AcjA^ll ^ jJaill jai i-ij iVi sjAi (j) CljA ( B37W 

Pyrrol- jasl jl >*■>■» jl^ij A yj\'l .Ha LjJJJiSjil aAgJ A-da-ufull 

CIO H6 ^jLbjSII <±xSjij 2-chloropyrrolnitrin cjSjJI a_l 2JI a-uji y>j nitrin 
yic tjdk l*j il'XJ) ai* Jj . { V L£1I J-ili J IB ?kj J£i) C12 N2 02 

. (^A JjJl*.) Ajjliijl Aiull ^jlc- ja 21 iaiiij ^jlc. 

* 

(JiLa i aJ^LuJI alA tif® (j* JJAi Aj^jj. alible A IA 4 I AillaVLi 

Cepacin B j Cepacin AuS>i <J1» Lj/iS-ilI aati** AjjjjiJ aPhenylpyrroles 
Altericidin A,B,C JL« ajj^Lu Ajjl»a aaLa* oLSj-aj Pseudanes (jjLill aUauJlj 
Pyrrol- ajU ^jj Ljjjiill sIa J*il ^LVl jjJI <jSlj OjjijjJyL-i iBacteriocinsj 

.(Bis Ajlil jSbj .J lii) nitrin 

aJ^Lu P.cepacia U^jjSlJL (jillajll i ~' i ‘ i * **• L»aic- a_i jLbjI! (_$Xa.j <jk 

jl ia.j t i, junall jiaillj Uj/Alll iajl-k Aj <_£_>*. VI iB37W 

OL^* >ia.j "'l * X 1,VY (j-Jl °1 * X V,V° 4> £j>^' ^ 

Jc. Joj llAj t al]l_j «« ~ha< jjd^ 1 * X 1, V (JaAJ Ajjlill A_J_^xiJl talli c a * l *ua 

. (jaLUaall allliJj £j__>^ jLaniuil ^^le- aj^la ajjSiJl AJIlUJl (jl 

j( » 

i»jAj o' Aiic. b2a o^j 

c 

jlaill (jlc. JJjJ Cjbl ie\ a jlji) JjVI tOAi^ 3 (j 

jjjl^ ^uii V du.-L 1 Clljjj ^JL» j U«l *al _>A (jjlill ‘ -^AJJj 

. a^A i \ >La-j o' 

Ajj-A aj' Axjlidl LjjjrCll a^A (JL«_jLLui1 ^ 1 Aiui AjA^ 

alia^11 lilii oi (jS*Jl O* U^4? 4 JAaJI (_£jLaJ (jUaj jjlc- (jidaUaill jji i—iLaJl 

. Alii a Li o! ■ ") iwjjjiil 
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^oisUaJi j jdii ^ ij aa ^uiii -r 

Potato Rhizoctonia Disease Biocontrol 

(jJolkJI ( Jl£. fjjU^ LajAA (jJai (AG-3) Rhizoctonia solani jLill jim± 

* 

Ia^- aXuiJ t_lL*aJ jjl jjjllj 1 ^j-1-.IUj" J jjill 4 \\ ~i -A\ dil jAiJl 

Q^Su i p Y f—A ^ja o jIjaII Aa jJ l$J3 <_yA^ ojiill (jiiallaill £■ jj J LaJic. . 
CjLijLiHj R.SOlani jlaS-ll JAJ ''J ' o—A ^y3 ^julal ir»it! ^.1 <<ij 

M 

Cjbjiaiil ( >lffa A 1 -fc~I . CjLjiaill 4-J» ~i <11 Ljlilj j -wJ jl AjjiaiJI ajL-uajdl 

C^(f° Y A UijaJ o jIja AajA tllli Ajjj CS^] R.solani jLs!l] oaLIaJI 

t t- 

CjIAaI aXuil ^ylc- (jjiL ^>lai]l IaA jjl A yj Alls «Ajjiajl! A Am "lib clll . aJL*_3 

* 

ClIjAill AaLaVI CjIajJ < _yicl (jj£i * ^LaJI ujj^jlall Ciaj ijuLUaill ^yi ^jluill 

C. 4jjj 3I aJ.13 £yA 1 i O AjjjnjJI i jA 4jjj]I Cjbjit a (jj£j La-liC- (juijUajJI ^yi AjjAaII 

i<\0 - 









CjUUI a[ lj*V Ajjjjkll 


jji. ,jj£j Aphelenchus avenea JailS SjUoJI bjltull ji jAjj jS lj . «.LaIL> LIIiaVI 

dlil£ . AaIa jjSau ajAS J JaAjj i—iiij LjjJ Cua i AjjjII J AilaJI Cjljjill J^la, A Lj.Vi 

t 

AJaI AajJ Vj bjjLj'lli ,_£jJa]I jLnil i ajC'llj nj ^U ^_LU4J A«AL^Ial! Ajjili Ajjiaj jli 

. Ailall L_iIjjlall Oaj Jc. 

t 

jAj R.solani jJaiil oaLiaJI tjUiKJI ^aI ja Verticillium biguttatum jkili jl 

. aJ CC.US jj£l jl^iaV bt j)a Jc.1^ AjJill J Ajjlt ojlja AajA ( 

< 

Folsomia fimetaria jalall c-uaJI CjIa ojiall jl * Aj« Bollen er al j£a Ail 

* 

J jUidl ^jii (_)*nja (-1) “L<a Jx ji AjJaluiJ A. dVetlCie bjjlaJillj 

* (• ^ ® Sjlja Aa jA Jx (jJollajII 

: J? j—II Iaj\ flo 

Rhizocto- jJoill jjX L_n.u'lall (jJoUsuJI J JjjSjjjJll £jil3l (_Jaja <ajlla j)£aj 
F.fimetaria jJLiil k-uiil Cib lj I all JI ■» -1 -mb lilbj t AG-3 aJ!^L^ nia solani 

Ajjili sjIja AajA jj£j LaAjX liUjj 4 ;jiajaa3l jlaill Jx A.CIV€HU€ bjjlajjllj 

. AjJlx Aj_^laj Clb Ajjillj 4 ^ b O — 3 * j>a 

* 

(» l a j ^ * ejlja Ciaj AjA.la.j3l li_jae3l J CjJjal ^yjll 4 _jjIaj 11 (jAa*J J Aaj Ail 
4Ajjj ^ /Ljj-i£jjjljll ja (_gj ,>a X* jIaJLoj Ajjjll (IlJjlj L$J-S 

-« S ^1 ja a j ^ * * * jl X O • jlbjsl aj'Hj JaII3I i—jjA 3I (lib (IjJHail AjLlal 
Aju (jjajall sA-I CljAij tAjJi /bjjla j'il l Ja aiaj X Y° * * jl ^ ° * * Ajjj 

C *■ ( 

^yi Ajl iJjjj Cua. 4 f&J Jj>ia ^cjlajik . Ac.ljJ]l (ja <*Jji Jlja 

Jl Jxajj Ciij>a (jiajall JjJj jjSj A.avenae ijjjLa-jj]l jl F.fimetaria l jiaJl (-jbc- 

% * 

*j-“ ail aAA jl Aaj Ailj 4^ 0 LS^" ^ b * Sjlja. Aja.jJ Jc. ^UijVI 

(JjIa (_>ai V) bjjla_ull Lajjj (^ °> <3 Jx- f ^ • ^jljja. Jc. jail Jj3a (_^ai_aJ 

Jx ClU JjSj (jiabLilVl (j^3j <j» J j» b * ajlj-all (^LajA Ja JS Jc (Jajall 

•j»b * '“Jj* 



CjLill oV AjjiaJI <«jlUI 


jjc. bjLjjC. (jjSLi iJjI. 1 (jlfc j_j-« (_]£ jl jA_ii 

4 4-Ia.j] l-<i^ 'la |J£ JLbjlXuiI .lie. ^(JJj LS Jjjlj t^LiA j V . jjlaCLo 

aA-i jli 4 Ajjj I ajj* -lII j* aA^j To * Aj_i.j Aic- Ajli JLa. 4jl (jicj 

. (' * * (JjA^J IjijjIau]! CjUaaJ jj» JySjj Ajj*j ( va j^4^» 

jjSjj 4 jl^ll jj LajJ ^ £ A*J JAj£ J£ulj Abjj IAjjIa j'illj ojJ»»]l AlAX .1 jl Aa.j lil 

. ^ * N aij (JjAa, ^ 0 ^ ® ®jL^ LS^" W^“ f* ° ^ 0 »jL>^ AJkjJ (jic- aAljjll 


■bL^al (_jAaA jLuJ j t jUa\l Aa^jUI Ajjill CjUIj_i_a. jl 41 _;ylaAill aAA jJJJ 

(^C- (Jiil 4_»,jAJ i^UaSj ^ 0 ajl^>^ (jlc. R solani jc. t-I uhIaII (_}Aa__yij ^juJaUstill jtu) 
ojlj-ill CjIajA jjlc- d)ljjlaA]l | jlc. 4jAi_Ls]lj *--"*" 4 _ija 1I 4~il~'lj wl JaLidll I.AA •* ^ 0 

* t 

j£xl Ijl 4 R.sohll jVill AjjA^ll A-ajliall 1 j jlr- A a ~i n\ (jl j£aj ‘ A .'— ° •«■' '■H 

(jj . i—uuIlJI osjll jji L^iLvouiiV Ujj ial il -\ Vlj bjjL»_iillj aj^>II (jA <jal£ll CjLkAAJill 

(j-o J _ J Aj 4 <jj_i]l <t j ;.it .“VI Llalj J< J l ja ( jk ja£j 4 CjUIj j -til aAA eAJli 

IgjlAe. A.aa » j V (jAj 4 ( _ $ lull jjljjll jji jIjaoI L$ic. iliAaj V jjJlilljj 4‘bjill CjliSlui 


. Ujjisjjjij ysiii (jic- Lu 


(jiij_»ll JjJj ^jJ-c ^.ave/iae IjjjI ,« jillj F.fimetariu aj A 'Jl j_JiLj : 
CjLajj j-jilA aAaj (jA-lflUoi!) jIau jjj LJjJLSjjj lj jlaill jc *.■; *■■ 

.UUayJ) SjljaJ! 
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CjLaII 


t * * 

hjjLuill ±&h tbjjUjiillj iaLij ^c. Aj^iajll j^jLJ a u^IL Lul 

Ajjill j^)ia il.laJ ^j*JaUcu]l AjL^al i ^3 Aj]l*i jt .iSi /j_^J 
» ^jl -° * IjL&j t 1 jI Ail^Jl 

iLiia jl jj3 IjjjU f\W CjU a Vi ^jLs l ajjsLI IjjjLq_u 1I AiL^j ^ JjVI ajiiJI ^ 

* 

. Ajjlll Ailajll i_a^jibl Claj Ajx ji£l AilaJl i_ijj]=ill ‘ "' 

t. 

J* <L>& * l >> 1 j-u CjIjJjuJI jji j_u£ jI-IjojI ■> tj AiLa]l cjjjiall C)aT.) — Y 

-P^jJyb uA crLJj^' 

t 

jiaJl jjiJ l*J jajj jV bjjL_lill A >^.J life . 4_alLail jx ^yjlxj ,jj]l (jxLUaill ClLLij 

lilliS -^'V. ji aJ& (jjjuia R.solami jLi]l i_jjLoj JDLj te-biJ! (J Ic. Jj^aaJ] 

c 

jjjtla jc. lill jj tjI~.aH jl.^-'NI y^g ac. f q,.a-a. jJai-aJ jjaill ( _ $ lc- AjJii'i *11 bjjLujll jl Aa.j 

■ cJljLjAll 

* ^ * 

^jla. 1 'i it") ^ ja ImJ jV ^ xaJ jjiSl bjjLajj]! jj£j iAjJajJl i_ajjlall Caaj — V* 

■ jiail' jjJ) Vj J-laJI ^ja~wj jc. ij Jblbj i jjiuijjjljli Ailoix 

(jJalleuJl (jLui AjL^aj ^j>>6,>. t oji -Jl a^LiS ^jic. Ajjxll Ajjlaj jjjbl A u.i'llL Lai 

*■ f! 

ij_i_ail jl iA.avenae bjjLx_u]l a]L a. ^ -Uc. U.j_^j Jal AjLi iR.solani jkiiL 
V AjU tbjjLoAillj ajiLall jjj CjLL^j'^U AxuuIL Lai . A_iiajll Ajjlll jiSI A-Cj*iU jj!£jj 

t < 

^j\ L iA m ; tAjjUl jl A-lLjII Oiaij i A^ajl fl a j jic- AjJjj 

« < 

<._.ial) AjU JLa. AjI (J 1c-j . (_gj'ua a Jal jjjl AjbaVI jjajia-J ^^Lc. aj^JI l^J Lkia.j] aJ L vll 
A-iJl» ftl ^Lol j_uL kiiliA jLjSL V ijiaill C Lii jx jjJLaJl (jjiuLxll ^x AjLaJl LJjjiail 

. Ljjlxjill 

T-jAjj AjL-yi yjiajia-i jjic- jjli lxA^l£ bjjlxAillj ajutaJl jL jbalkL (Jj&ll j^xjj 
lj« j'L ajj_a.jx!l lillj JjUi ~ * ilax.-v’ij Ajjjil ^]| i_iLx»j Laiic. 'jiSjjjljll ^jxLUajJI (jLu 

. AjjlJI Ajjiaj]l Ajxu jx £xjlj (_5^x Jjic- JLi IxA^lSj 4 AjjjJI ^ 



CjLill 


t£ taa ^I?UaJi j i jO jX aLa^IaII -1 

Potato Bacterial Wilt Disease Biocontrol 


Pseudomonas solanac- Ljx&JI jc J JJall L n*«3j 

* t * 

‘U-Lc-ljj (jil_*l jihi a (_JaUali oj^»i«ll j^»VI Ji-Sj (j*» (_}iajjl I1& . eClVlim 
l _jiajj«ll TLi mj . jji^oll (J J jl (JLail J e-l^-w ^lliVl J aj j j Sill jL^iJI jc. <J_^Luixllj 

I1& aK/L-j Jjjj Luj . A jllv< -ft Cjljlu bAaI a ,ui‘ jlail J pj|jj 1 *A\f. fj 'U^ 

I ( 

l Aj <xjHo jijH jji ^^3 Ajlilj ‘ AiUi AjjUiS Cjliux -l^kjA V AjI (jia^JI 

. AjjAaJI kxjlLJI Jl olajVI Jj (jJJjJ IjAj 

^3 j ' j£3l ^LajAVI ^Je. [J■ «a a JJ i Ajj^-aJI A-ajLLaII *j JJ l)' * » ~' ■ "I (jl 

j-liijjjj-i£i]l (jL jlii£.^U liiljj t o Eayre et al 0 jSj L» Ii4j t Aj^jaJl a^jILJI 

AjI Jc-j • CjL»i j-« jj ^1 AjjIj jjc. Aaa Lglc-Ujj ^Ull Jjl jc- (jlj ‘ --*■*- j)l Jle. 

* 

jSj aaJj t ajjjJI Cjlnll jjj jj> Jjx. ds iP.solanacearum bjyjlill jrli jU 
j^ (jU.^1 CjLli l-° ^UJI jl««..iV A_JLaJLa.l Ha jl ^ * AjLm Tanake et al 

. LjjjllJ AjLaVI 

: J? j—lllajl a* 

e * 

t Aj^jaJl kajtLJl J (i—LaJ V * • (jc. ji) V) I jjlc- djailal jll CiLajVI J jlc.1 ^ 
lia_ill j_gj *.(jn UlL j J (J_yjill A_*jLs_« J ^UJI (Jl a « ml jS jj (■ ") ■v) Jc- 

< jya Zagazig J.Agric Res.Vol.23 No (6) 1996 Ala—« J 

; Jj L# i-'-J I I2 a lij . [^a *) 1 * 3 V —) * o r 

(J_jj211j AjL^aVI CijJ-a. (JjIsj Jj i^Sjj ( j^i^A . -Loll ^l_2 jj j Jl kjLilol (jl 

(Jjla"' Jl C^ajl ijSjj LoS l^LiJI jLutiuil Jj^AA^IIa <jjH« ((Jallaill J (_gJ j~^;| l 

t i t * 

CJjjlLall jlj-C.1 jl gjl llll dla_Cajl La£ (A-aulill (_JaliaJl CjljjJ jjjj jl-i-G.1 (j-S It til 
j A LajJ j I-...'' 1- I (A]j jj (^Ull jlic-l jljjj JjliJljj < Ajj >‘l «. < jl (__)ia_ i >AU L ; iu m<JI 

. ( Jaal l ^j3 ^JaxII jjajll 1 jjjH j-a Ijuj^o t 1 -a jll Hi > lll*»~ij • a1qI*H 




^JpUaJI 4_t j3> J? J - 0 

Potato Scabies Disease Biocontrol 


£ 

■_^ ■'■_* (j^Jj t Streptomyces sp (j>» p IpI Sxc. (jdaLLJI pjj_». uu ■■» jj 

c 

jjjj AjSJj tCjljjjJI ^laj) Jc. Jij jjjIj jpajJJ (jiul. S.scabies l jc. (j^LJ 

(Jiuala^a tilllA . OUjJlII ai$J 4_j4jpau]l ‘UuUI (j^a IjjIS JliL JUbj lCjUjj]l Ajtjj Jc. 

,ji . liA j-a ^Ijjb Clojl fijlaj]1 Ij Call! IjjJ <J >nti tjlja 

£ 

Cj_>Sj iil . c_)jJI (j^aj-a ' |j jl<". Jj laJ ^juLUaJI ujLfcljj £ja \ AjSL^paYl CjbVjll 

t 

J1 a 1J jj» 1 A^ojULdl ^_3 Ajfljjla *1 jli ^ 1 S 1 Ajl—iJj ^ j*aj*ll IaA A^ojLjLqI a j_iJl£ 

* * * * 

^paxjj <-*'*1 i j a\ \ A\i <\ a All jujaUa Jl L_fll 1^' lA-JA^ LilLlA jl V] 4 A—ajLL-JI l aL^Vl 
,ji (jJallaJl jjJa jj-a 1 V * Jlj^. lilliA vULaS . ‘LajLLall A ii , ^ J| j a_'ifl.) ^j^Vl jjUl 

. ^pajJI bfl . AjLja^U illj LLJ^j j<a 4jVj 

4la_^ vl_a Aic. iiLIjj (^jibjjall Ia jl 4_j^_i_aJ' A ^jl iiJI aj£j <-liJ j b ^ H <3^ <Lu 

AjVj jjJ ALjJa SxJ jIjaIuLi (jJaUajll 1$j 3 £-jjj (JjLail (jiajJl CjjJUk (jialtajl 
*0_^j T A bub CiCjj a aJI qja! lal l a,iA a cJa^ppS - j * A-'^j 

(jiiiill Iaa j-a ijj±c. CjY^Lla LlJj-c. . ^ *\ A*\ Aj^ Lorange et at aj^i L Iaa tSjjiu 

t 

CjJ^-lal CjV^-oJ^ &AA • ^Inu«all 4j^)iil AX^A.^aH ^uialla ill CjL-uiJAc. j^A 

<- \y^\ Vj S.SCdbicS £ja 4a^^)x-Jl c^V^-all Adla^xu 6^3 
fli ^ Lorange et al U 11a) CjlaLj 

Aju^ball Aj^pJI i ^A yjjxxll aLjjaII £A CiV^luJl &JA ^>-6 ^jls 4^1*11 IdA 

CjI £Jjl Cl£bJJ (j-ajl ^ <AjljLa L^Jjji AijjuJ JJjii L$] (JJ^l (jiaj^ll 

oaA 4 jjaJ aII A il*4a1I AjjjJI ^3 j^aj^ll aLjj_a11 Ai'vLJl Ale. , AjJLaLo 

£ £ £ 

CjV^L uiil ji aJ^LuJI *aa jU aLe i r-l Luj v^Ua ajj • j^j^aII Jj L jjaLaJ SJXuJI 

^ya^kJI jIa^JVI jc- aIjI^a jjii 4 Streptomyces CjV! iU ja jAaj^ll aL-iLJI 

. ^ ^aAajj Liu et al'j &a^j L» Iaa . JS-aJI ^3 jJallaJl c_jj^ jJajA dijA-^l 



(Jai> j>-a A_i_l_utall jl A It i ~Lail A ah t t'i ClV^LuJl j}C. Allli t." >1 ■« dUiA 

j\ o^^il <^IS1I ^IjVI J a_«,..l Jrall J Streptomyces bj-dSj 

.ClV^^Lull oAA jjj (Jc-liill £-Jl (jC dl]i£j Ai Ajj*a*ll 

'•{jo '^^^1 jl <iia 

aJ>Luj Xwl tS.scabies Ij j-J-il]' j-C- ‘ " ■ “ ~'j ^ya^yi 1 IjlA jjLi A-aAiJl ' A ^ 

* 

J . LjjjjSlJI ajlA (jjo (_£jk.l AjdaJI oiiA-w Cj)I^Xui lilllAj i (RB3II) ^jA (jiaj-al] A n»a<a 

4 ^^3 A^ui a a t ~i Jil CjLVjJI J Jl£ll lifc Je. Cijjjk.! jll ajl^ijaII cjLuiljail 

< * 

A_ajl£ (jialjl (j/a ajj-Lall dllijil ClLajAX. (j* JlSIl I.J aJvLw 3f (JjX. A13 

t t- 

^2 J <«a.-a Vi (jja i_JI ' ) I ttj A 7tl£j ^jil A_i*jLlill ClV^l-uiil (jl A_Skj . (jia_Jl ^ >' ( ^j]| j| 

J aJ^L* 11 liJUA J LJ ±+jj . LSLrJ J Pon SII <uli]j j «PonR JjVI jjil^UI 

t e t 

aJA jlj . Ljjjl jjJ (jjijtuiLj_i]i (jj vLuill JaLiu jyo 4 (jiaJ! a^_ui ^2 Jaliu 

jl '- j till. AJuJl 4—fljJa j-a L-ijJo (_jl -"' d It ill CjL illi] \LaynA jac- dlV^LJl 

a ilA j-ia CutSlij ^Ic-lij lilii (jl Ajiaa all l—ijladll J ia.j . Aj*ia_JI oJjJiu aJ^Iui ^ V iliA 
dll.} dlV^vLu A_u_ liiliA (jl ■ j . a^)3 4 a a! 1 Ajjljill jl^all ^ '• 4~- J Ajli^VI jjlSLa dj VLi-Jl 

. (jAfcil AjL^aVl aiJiti CjVbluJl ]ajjii ^ ic. Aai'lS o ajJlLa 

JjLaJl (j3 Ajiaj»ail CjVvUJ] aJ^iIaII dlVLUl (Jlauxul j j£a! AjU 4 (_jiui La ^jC. alii 
*^o lijcJi (jAj AilUl Aa>iiII ClVXuJl 1 *'l*' ■ ■■' Ak] . Ajj j%ll A_ajLLall ^Ic> Jj-fi >11 
^ PonSIIj PonR a j J. x t il CiVXJl Jl aJL^VL ‘W iii in t Xn t >V 

.<aUVl 

4 All Ja A jVt r- , \ p jjj Cll«.lj^] lilljj 4 A.b/> oil ClV^Lwl] Aj_a]l Jj <>i -k ill Xiu 

jj 4 Jt il \all jpj JoJIj 4 (IjL ajj^Xall A *all dlV^LuJl j-o 4 fl‘l"l k A i^-il Lx^a j t. j 

4 V lU'1 4 V 1 *JCA 4 V VxA 4 A Va 3 4 • JfV 4 ^‘XT JVI_S 

A_lu*a 11 (j-» Aj^aS Jj AJX* (JS ^Li] l—sLioJ . J> j dllj a in m ®dJkj V ^ ‘ XA 

tAjSiiuiill Ajtjl J ^-*iaj4 ^ 4 JlaA 1 adal ^Juj ■a jya l ^ A j <a il ^jiajAl] 

«^^tTi (_ j,.ltUj l dllijA t-'ti Axj . ^aan ^ V i Jia*j jj£. jail I 4 Ja ^3 A_iC-jVl aiA i_uJ 


CjLill 1_>4V AjjJaII 


tcjjJj Uma CjLjjaII l*jb. (jill £-L]l JAaJj 4I4J A'i^^UI AjjjVI L$ic. JJj Aajli Ajljaj 

. AjjlaJill ^pUiiii] A.iuhaII (jJal^jC-VI ^A 0 — V" ^j.1) Cjlj £iJI (jlj 0 — ^ jj a 

A 

J SpLi£ LaaIc. a yJ ^ill CjVvLuJI J (jAfi < (Jj oik ^ - ^jj Ajj^jJI pljjJ Aaj 

pUiL^L i (jJo^aII C)V>Ull ‘ (juLUajll (jJajA l*»j 

J 4 JjjJufll fi-A AjjLLallj ^bjjjLA (Jiujj iaia aJliII JJLC- JlU-i VI 

.(juInk In ilk ClUJj ^LuJ AjaS J (JJS 

A A 

JUlaIaI (jl 4 jjjn ilk kfl AOtLl £A <XX* j)A _>j£! JLojLLuiI ^Jijkj A_3 J»a 1 A_ullJ J Jji 
Aj^Lui (J£ (JLajLLuJ jjA (JaoJsIj tfj (ji_>«ll AjjaJ (j^a a. J] (jj'ki)') <a 

.U ±*.jl 

A 

AuILc. Aj^j^. CjljLlaA jlj-jJ JLe- oj-lilk 1 -A.lic- A Vivkjulk C)V>L*)Jk j_jl <jJJJ 

A A A 

4 ^ 0 CjV>Lu 1I j)A A_ajkj AjjjjJI CjIjL^aSI aifc (_$jik u'j iiuLa jaaII CjV^^IaII Jc- ^Jjhil 

t A A 

CjlliJ Ajl i. lioi'i V . >j..LIU ill AajUa (_i*jaSl i (__yA_j HV iW 

. * \ | Jj 4^j..LlUiU 


j£j 4 AaoijaaII CaV^LuIk AjaALall cIjV^LxJIj A-a^j^aSI cllV^uJk jjJ.*lU AaiIjJ J 

A 

AjjL»j pLwLa CjIj jjJj S.scabies ^y* ^>aa 1I uliV>k-uJl ijl \ Aj*ii Loria 

y ‘vl (jl (jAxi 1 B ajk-A »til! (_jAj J.5>ajk A_jjjjii. aLuiIui _i!j_L) 

JjAJb (j^u . tAA iAV tAV flijl Cilj CiV'yLuJl jjA A_ll< a jaII ^ i!jV!)LuJI 

A 

fi-A J£ t Aj aJab^aII dJuAiikl CjV^-uJI £-A ajl.'n aII C^jV^-aaJI (JIajLLjjI ^jjlj ^ * V 

- f^yt a j-JI ^jAjLii-a L5 lt till j 

A 

^JjVl AjL-al Ja^ajAA Jk c 5 J jd aJ^LuJI Jc-Uj (jl ^ * V ^ij (Jjj-Sk (jA (jJAJJ 

L»i. TV ^jij aJXJI l&Aaj ,jjk_) \ o flj aJ!jLuJI t. J .11.i.5>j 4 V Jl jju A_aaj_A#SI CjV^^Uj 

.AV ^ij aJ^UI ^ A^aLi. ( PonSII 4PonR A^Uill CjV^UII CiV!^Ull ljuIoI 


Cillill >«V 


JIaaImL (_j*IaU^JI ujx (jJaj-J Ajj j -*11 ixjli*ll : (^ * ^) (Jj*^ 

.(Ji»JI iji 


um —T*) Jlxx ,ji gju < __ r IlJ 1 < aJLll jac- 

<*lc i_ij 1x1*11 jj-1 j»-U 


r,i 

JxAj Aj! t'l t A AjaIc. Ajjj 

Y.on 

Jj>i£ 

>,£1 

nsj^L 


PonSII AJ^L, 

*,o£ 

PONRAJX- 

•,vn 

W <PiL, 

•,rr 

££ 4l3L 


YY *EL 


<1X- 


ava^l, 


'"j j 1 ''- ^ A_Jajx*l! CiV^l. 11 AJa*l*ll CjV^LuJI Sijii-» : ^ p&j Jj Ax 

A ><iIJA4 AJ5L«i * 4 AJ^Lu jjt'i—L i A-*£- j_>*JaUa-kJ! 





















CjLuII 


[_3■ 

A^biJIjl.Tfciyi <Jo Iij*«l j^ajul AxjULxJI 

^usn.-^i 

^L_dJI yj «L—gUI ATciill Jo Jk *UjUU - \ 

Apple Fire Blight Disease Biocontrol 


l-uA« ijjj <IjL*JI CiljUj Qa (>jiS Fire Blight <jjlj]l * -.°ill ^1$.} 

■ ^Uill jUJii Jc. (j-aU. JLiu {+a. jAj (Erwinia amylovora LjjSill jc. 

■la-I n J ^jill ^jk <~aLx o jjj£ <jJiLm 3J3I ^yll Italic, yay^ liik J *~''J 

J^U. (jJJjuuLajdj jiw (_gjj| -all jhV-ialL) jjijlL <j4a_j-all ^jlL ■ jJJ *' ^UaJI jLaj Jz- 

X 

<ajUJ 1 fljjill ^ iiujkll a iA CiilSj i Oxytetracycline <_$jjail jLamII jl Sjjj 

X X 

i_y> Cl'fXu, JJ 4 L t IXmJ (JIajCLluVI e J .*l > * t" i-v i. ->1 till j JjU jjSilj 1 <_ajlx«l] AAJ^jJa [J ■’—»1 

oLa cJjt aij (jjjaJI alAa*Il <-ajLLa £ . amylovora LjjSLlI 

. LjjjijJtS (jjjLiull ^jjiS fj a CiViLJI 

X 

(JLmJual jjo yc. dll jj i (jja_^all 1 _l^J Aj^jajl diA^I sAjAC. CaLuIjA dlliA 

^kulj Aj«j l a \ 8 Cd yC. jjillj < <_c-j_>JI jji j_L-loVI (jjill 1 ( <_de_>A4 j_j_c Lj_j£j 
<jL_*1I CiUjaII (jj .Pantoea agglomerans l $ ilc. Erwinia herbicola 

t 

■ J 'j E.herbicola JLojLLuiU ^Uull jlAjl (jlc. <jjllll <_a-aLl yayju. <ajLL*1 

flAluo-all Ujj£J j_j£j La ULc. Q\uu*j LajlljA^i jlda-all Jlaa Ujy \ <jILj jjlij 

X 

(ja (JS1 <AAjlaJ1 r-jLnall ^ic. A^ljAJj <jIu.m1I <a rtjVI ^yS <AajA-all LjjjSII <iiljJU 

X 

. -tajiL.il <daJjCLxll 1jj-i<al J f. \\ 4 L '*1 Jl <JLiUjI£31 :ya L J ^IxjI^ jLidil 




A 11 .mall L^)jSa]| ^jlc. jLaaa j-iilj Lj-I LyjSLJI ja jj^l iJ [c. t—ijjLill Ji iiJ 

t 

Pseudomonas j Arthrobacter ^ dm, <, ^-I_LU1 ^ ajjUII a ^ jll l 

* c t 

iilj < Eminia herbicola y> AjjUJI AjJUI l yajA Aajlia ^ aj*aI (julia.'VI ^>i£l jSUj 

* p 

lj.ii in ljmgi AAjjUIj lAjajumJj k £■ till! jIajI ^uiba A^Ijaj Ljj^lt nAA jl jjj 
jU Lumj AilaJI AjJatiall (_fl AllaJ Ajl i_a.j iHj E . amyloVOM Aio^jmall LjjSJI 

P t P 

jl jUaaVI Cjj.1*. iic. lilli AjU ( jL&jVI ^mlja ( _ r lc- J^ 1 ".' L ~'' -J j ■« y' 

. A -a nilVl jjll (J&Hj IjJla | La^jjSLili Jliul A jl a r. liA j i jiill 

: \jjO AajI an 

iS^ E . amylovora A_t^>mall Uj \ vi .^lc. j ^y a _^all iajLLa ^aijj CjjSjl 

'JLaju-uiLi Ajj_i_aJI A^ajLLoIl jSkljk Ajj_i_aJI CjliLiaall (Jlajuiml jj^la jc. Aj__)Ajll 
IjjjSjJ! jl 1 \> ' ‘2 1 y ±i]j ■ 4_jj laII Cjliliaall Jju jVl klila. A a jA.'Jl A j -til tliLijlSJi 
A.aj]ll (_>«>» i-ajlial LjUj Ja« 'i,wj A 506 ^XuJl Pseudomonas jluorescens 
hluLLul lil Cq - 1 AlliLJl Envinia herbicola tillx£j k£-U_ill ^ ajjUII 

% t 

CjjLjLJI . ^Uill jl&jl (j>w)ll 1 j .Vi»,) £a jjj.la a jl ala Jc. jo^Laa i '•■ «■ 

E. U>ilJl £-» A506 a!!U1 P .Jluorescens LjLLa JLaaxJ Jic. Cjljim ii*] CjjjaI 
(_>iaLaJI Iaa jV Ijkij ( /. "i* A_iuaj (j^>«ll ejjX». ^ Cq-1 aJ^LJI herbicola 

t- p 

CjbLuaall JLoLL-jI) <ajLL«ll oilA aLoSj Jjl] CjLaj'yi Clj-ajl (kilill k a jA Lax (J£i 

» 

. ajL^aJl 1 'jA ^ic. a jey* ^AC. cliljLjaall aAA jj^A jl UJAJ jSk]j k AjjJ%H 

: I AujUJI a-» altl 

t 

LjjjSJI ,ji E . herbicola IjjjlJl 1 $j ^1 jl l^kLul^; Aj5jiKjall j] 

: kCiUja.) ale. ^jlc. i*i»i kliULnll ^ E . amylovora 

t 

jjiJl A *. -v ^ij jc. A^aj_aail Lj-j5 ill l~t 1 n ail a l l Llj ~l5 jl l jl — ^ 

. aHI a Li jl _'n 1 1 ■» 'A 1 j ir. »K~' j ■. ja y* Aijjiajl aiAj UCldifiCiitlOn Lta Aa 3 jli^ljAj 

. Ajjliill iljaSl jjic. A-ukSliall — X 


oliili -.-.-- 

. a \jjK\W Aj&mljJ Al^J .uua JjLiiil ^ja A^aAIa jlj-a ^j^UajI — V 

.Bacteriocin jl Bacteriostatic AiajaAI bjjSJI jjl£jj _j2> aljj ^lijl — £ 
. Aa^ojaJI LjjjjSJI Jc. l$J Jjj AjjJa. Cjblia^ ^iij) —° 

.Hypersensitivity ajaLlJI J=ja Jc-Ual ajUi^VI Jc. diLuil -t 

>3_j (jl ^jiaj E.herbicola Jl<>« t.^L Aj^lill 4 ■*■ ill! (_pa__)J Aj^iaAl a— ajlEJl (jl 

jjSaj 4 ijj«J! iAA Jc. blAiclj iE.amylovora (jJojaJI (jilil! ^ ^C'K 1 « jja 0* 

: J I^Ia SaUluiVl 

. (jjl£JI (j* o«.liSj <Jl*i CiVvLJi jLuaI — ^ 

. AajIL* (J/jafll Jc. Jja^oaI] A4LJI 1 _i j Jail j CjlijVl JiAtSl jb^ikt — X 

. cAaJL AixpuJlEcology Aaluil LjjjLlI iij** -X 

,1aI_jJ (_pa 1 j_xua 11 (jjlfUl .- £ JJ\ i t-» y t jjl ^ ' E.herbicola CjV^Eh (jL J J]l (jiLu 

« « 

Jill '_i f Jail j AlllLuii] Ajiijlj]l i«.li£ll Jc. di]j J oJlaIjla t illl ^j'iKj 41 a^A JtJ^ljl 

. Jc-Ulll Ija IjjS l ~' ' j 

: j LJ a ^ l JlUlj (_>Aa ijaaI! jilil! j-*j Jix« (J lc- pH Jl jJb 

Ea273 ^ _& E. amylovora j» a__Jj:l!I J Cil* » 1 •■■' Jill CjV!l-iJI 

^glc-LjjjAia Ai^pcJ oV^LAl aAA Cjj n vl t Eh 141 j Ehl 12y ( ^ r A E.herbicola 
pH uj tibls Jbj Eh 141 j Eli 112y jai J.i*a (jl Aa»j • Aslii-» pH dih^'inta Jc. jaJI 

t e 

J5I >^lljjlAti<a J& ij^'" 1 . 1 hi\Tn Ea273 AJ">Liii1I ja 1 LojjJ t A — 1, o jantjj_4 (j* 

* € 

Aulmaj a J l t gjj aauJI ^g9 phi Jl ^ V Eh 141 (jl (j-ua . V (jA pH6 (j^ 
(Ehll2y Lrpiil r,Xj Ehl41 LjijSll ^ o,r P H ^l^JI ^1\ ) Ehl 12y aj ^ 

AiuJI (^3 Aaai_ y*JI Ll_yiii3l laJj (jl (ji«J oalCaJI (jU Jjill Jl ^jLull oJA . 

t « 

(j^->a % J CjV^LaJI o«,I_LS (jl (_SJ-il (_ijl-a- 1 J ■ pHJl (J^ai fv Jji (jC. 

t t 

Jc- AllUJl ajlA JJjhiJ Aiaii^ja CLuJ Ea273 aJ^UIj ^UJl jUjlj (^jXa^ll jL*j AjU^j) 

. A^Lill 


o * V 


diliill J-*V AjjaaJt 


: aj jUJI tWK dil t ' Jojl A »jliil cjViLJI £* cjljUall ^41 aji 

A506 Pseudomonas fluorescens LpSLJl J j_a.j <_jlLaJI <. ij l ^ -0 1 J 

El~\V ltll(As j*l^lll ^C- A % llj . yA ;t _i] 1 j 1 ^ ■ .1 j 1 ..ili Jp~fc.l l _J 1 . —^ »fcll 4 ^ Jj lo jfc\ l fl L» V j 

J* jUjl (jlc. (jjl£LJI (jjjU Jj aic. (Cq-ls) Cq-1 aJ!JLi herhicola 
< * * 
Sfreptomycin jl t UL jL*_iVI <Jij dilSj / V* A_i_uj_! IjaJ* jW-iVl a_iJ Qj£j 

* * * 
lij—i£ill (_j«j jj-a L>±*yi J—*j jbkjVI ( _ s ic- (j*jJI qjSLj i ^lKj JM lj_13 Lf *a_Sl jl sulfate 

E . aJXu P.fluorescens L>&ll djU-*aj Jx <~»ljjl »j<1l eiAjjiilj AjjjuaJ 

A506 aJLLui LjiiiLl jjjaj LJ k.i jj<u . jjAjjll JLLS. Cq-ls aJ^j herbicola A506 

t t 

— oa ^ 4jUjVl ^ uj&j i cq-1 s AJ'Mujj 

(jJI i t * (jjil^WU ^ diU^Vill ~^--- l^yLo Cx^i.j • 4 _ujjjII (j^ - ^ ^ * * — iVjX ^ • * 

(j-a JliL) (jjfc*qLajjjjjiJI jtijdall ^jl (jjoij 4 a^Aj / dl\jjut/Lui.j* (jjjSu 0.1a.j 1 * 

£ t 

A. U a i j (jjililwJI Jj|£j (j* (_j<ift V Ajli 4 (jjK-ijljli (JLa*iaul Lai . j)Jj]LLa]| 

JlC-j . 4 8aiV-> l ) * * — ^ • A \ HU ~'l - a •*■ (jx (j ’-^° •“ j '/. OA ^jJI l XT 

jLs^iVl Jj (j* ^Ljl A a \ iii J_«j £jf\\ \ (Jl <a .»-J.ml Aj C. Ajli (iiij ^j_a (_)uS*JI 

^jjjLa CjLa.a.>1 ~kj Jjl£i j iaii Jjls J ata liiliA 4 1 1 'i-a j 4 ajl io<ll LjjiJlj 

t 

I s A506 aJMJI aT^ . 

« * t- 

L^pSJI (jl A*J jl ILa (jaJJ (jl USJ (j^lj 4 (jjKj mljju (_gj Lall j'l_»^all 

t- c 

A_uj Ijj . fLl y * — V (j-a ^-Ij^li sAall aAAj 4 _jlAj'il ^wiLia ^^Ic. l^nt ,1 * * 11 l-«j JLS ajL^axll 

. / ) * ' jjjl (Ja-«aj ^lilll Ji Ajjli]l Ajwilii (jjs»j-a A^jlLa jjU al^aiVI lAA 

: Ai jUI as tiill «u*l jJ ojjJj Crab «^tu> 

jlijl J-SjJJ (jl 4 4 JiLaJl ^ It \ikj ji£l tillij aj-a!L . ia 4,"jl ~k ;VI (jjSj 

*■ 

Lj.« .>iJ 0JJ3 (Jjlaj 4 ^ILj 4 ^>jAjj]l jaaaj^a Jc. a jj^sAAm 4 AiuJI ^*1)1 AiJa ^-liill 

^jiUlLiJ JJu *ai J-aX. Cilj (jjjSL ^liiJI jUjl Ji (jl ajj . CjjLajll jljijj jl-. i . 'iA ^ I C-lVl 

t t < 

aI^_u ojLa jj yi Aj-JI f LI ALia IjlAjI (jJa^ 4 t'l.n ^yic. J yj.r\ vll ClLaqVI <- ~' g >i l 

C 

<ajlll J ^3 AUa^LwiI <■" 1 i oJLa Cl'iib ^IkjJl L-AU^n Jui \ l% jl' 

_ £ 

: ajjVI * "•'I°■ -a" 4 jUj'Jd i—ii^as Ajjljjl 


cjLuii 


. jlAjVI (j* ^Ijjl ^jk. l—iCall I1 a ojlk — ^ 

* t 

J-lAjjJI (jc- (jiaxJ ‘ AiuJI ^Ijl AiJa jlAj'il ^^k < 'e'i-^11 |1 a ijiLo — X 

. ^jjjiiui jiit Jja IjIAjI ^-Li*j V ^Uj]I jlad jj | , ej^dl 

. 4jjlill <k»ISI i^yajja .1 AjL^vU AJIjJI L_kxu6»ll AjLU —T 

(jlkl ^k f-Luj tClI-ktU^ (JaxIuU <jl Oua, tl lu^ill 11 a Clvlii ^jlc. A]^u -£ 

• £*“'j 

AAsl^jCa j| Ia.1-a.j 1 Cq - Is j A506 ojl, iV-iall AjjjjSJl Cj'iHLull JIajLLuI .lie- — 0 
aJ^Iui ^jJa^jAiJ) ^jUfUL l^iLk iJjs Crab i *' * ^ ^laill jIajI ^^k c****.'^ '$ ■^-■» < 
t-iLuaVI a j . a .,1 (Jc-Ls-il CjjLu^o Lj i ffil oIa ■■ jc-all 1 a lIc-Laj <jjSj Ea 153 

. jlAjl ij* l$] jjjll ^jaVI 


uj ^£> fjO JL -T 

Apple Scab Disease Biocontrol 
iUjJaiil aJUall o&lftl JUjumU 1 


iallj_Jl a_uiVlj Venturia inaequalis jkill (jc. ^Lsdl 


L. ua J-‘> 


r-LicJI ^LsAf ^ ^- 1 ' J*L*ll (jjSo -uli jkili 11 * ^jLL J 11 } i Spilocaea ponri 

t t 

o^_c. Cjc.jJj Cj3_j_c. ai i_aLu.^'Vi (jt ^ , - ilajll J ii ju»ll ^likl CjII (jlakalt 

(jV tjkij -AjjLo-i^I CjIjujJIi AjijLLaII ^lia-i Jljj V (j-aj<«ll 1)1 VI i AxjliLa Ciljiu 

LS«!] OVI jliaiVI A Vl lil fc A \\ \W CjjAj > +*■ * OJ^ Ajl jjjj CjI .1 j-A^ll 


. Ajjj^JI A-AjLiLall 

*■ t- 1 

ii'jjVI ^Jj Jkl CjII £iu JH (jlc J-^kj 

t f 1 c 

^J^aljx-Vl J . (jljjVI IslLiiU jjJI jjJaj-JI fj Jjj jjl ijku ( Cjl_*JjjJlj jUjVl ^IjiJ 


dilnli i_ya[ 


e 

A - Ujl3 £tf-oaj jl Cull V (j-JIj i A-lilLl £JU ^jlc. Ajb_JI ^ AjLaxal! jLalll ^ylc- 

*■ 

V _>?■ CA' ^-ajtill jj'i-iJ ail jl jjSLi) ■ aJ-ftJ •aj Aa£._ jj <^3 j^i ij 

a'tort Jl ^jlc. .I a ~'i nJ IjiAj > jl l «!i] 1 ^yi£]l £• LlVl <AJiS j>a J'’^1 jl X V * j ->. ' 

A-ajlIal Ala* u.tall AjjLa_j£ll AjjjaiJI tljIl-LAall . |l AiuiAgfiOS e_^i La lii) AaIxjJI 
c> ajbj • i-lii jjj A-C-ljjll Alo- a .li. ta ll CllaVl ujll_Llx j>a '/. S, ^ ^-1 a "'ll C-SJ-a. 

jhUI j>a jA£ ^ Cj 3JX.J tlj J^ct 13 Ajjkidl CjI mall LajUall AjjLill eLiVjdl jli tlili 

fi % 

llajl jjJl tljla-jV! t~i^ >'l tiilil A a. jl j j . lll£j UljlJ ; alallall CjLVjll t Luji : f_fta t 
• Ajjj%li Aajllall fjAj AjjLajftll Aj^LaII Cjl^iAall aLjIj “LajliLa { a > L 

dlliA lIuLS i_jj_a, t. Uxn a xla Ajjia. AajlLa llaj^ clLjA.1 <_yjll Luiljlll ^3 

£ 

\ ^3 iJjbiAwilxuij ^jllir»S \ 

it t 

j»jj|j_aJl £-l_ul ) * \ ~\ ■ ») ) jl -kj £j)\ tk\\ (Jiil (j-a. t>2l£ ^ tiiaJ! : yJjVl 

£ 

Ja»J1 Iia .Pseudothecia Ajjaill »La.VI jj^Si Lyr; jj^la j c. (jia>aall jjI£U aj£wVI 
(ja ILii (la, CilLS av Cj'ti^c Aiuilji ^ jSi (jlllj Heye aLJjj ^ 1AY Aiu. jia hj li 

i AjjaJill jaL^Vl 1-LC. jjXa-al Ajjx Ala. tilliA ^jl jLa.j lllj . T-llill jljjl CjLSlm 

£ 

jLIj La^J t Chaetomium globosum jLsJI j Athelia bombacitia CjLjISII oik ijjj (ja 
£ £ 

. Aj£uiVI ^lijlj Ajjalll ^Lul^VI Jl*3j (JL& lltlaa 

(jia^j-fcall 4jjl£U Lr tiijA'iUI J^UI ‘ a 1 ^ 1 aU <aij^Ul CjUj^aVl iLajj : A_ljLill 

Cil J a ill U I \ J j! ^dal aO ^fill L 3j-3lll ‘ jl ’—J jl UAJ . £-Li_ill t_JJ_a. ‘ ' 'J a 
£ £ 

tillij t_LaaJl AjIij (ji jl i £jjjll j-^ljl ,^3 jU_iVI ^1 V.inaequalis j kill Aj^iakll 
jl L_iaj (Jjaill jjjlill jli tillLSI . AJljjjSll ^ajl__>a]l jc. A j u».Tull AjylUl tljltL-aVl ^lal 

U a , ^ylll J t A a.'iall j. 1 IjjVI Jjl£j jtial t-JL^-kil AjllJ jl I _ a j.nll _>Lljl ^3 1 aajl (Ja a 1.nj 

£ £ 

Ajjiull ajjjJlII ^LiaVI iluil j>a kj ^LilLj t Compatible mating types 

. Ajjall ^-lilli jljijl 



: Jo j__Ll 4a jLJLa 


CjliJl ^j^alI jaV <ajILb11 


^^aLSLil ttjjuLJi L$ja 1 CjL_>La a. lilli* 3 I 4 \ ^ ^"l Aiui Oumit ^LJI j£i Ail 
oaa i ajaLJI v_ijLvill ^ X A* 3 * jj£I <im'n V.inaequalis JaiN >jL■■'_'■» jLi Lj A*< 

: jjJb CjLjiaijl 

. X AO, A a. l*jiij (jiijAJI jJaill 3 aiai Aureobasidium sp. 

. X A * , 1 A i in 11 ^Lill yAj Ajm'l 3 ®AaJ l — is yA-« ^ : r - ^jlaS ^j^«P28 A aJXL — V 

. X ^ O, A ^tLall A i,ii‘i ^paiLaJ OphlOStOUlU Spjat ill 3'* P164A aJIILi — V 

. X A*,V jLill j-«j Phoma sp Ja ill (j* P59A a1!>L. — £ 

aJI jLall j^a Chaetomiym globosum j .kill 3 -* P 66 A aIXL^i -o 


. X AA, 

. X ' • * Ajiu^l jaJI j»L^Vt tjjjSj LdhAthelia bombacina -1 

f- 

jjbi 1 gif la ‘Cj j£lj ( (_l^jjk A-»jli» ^ (JjljjLa]l oAA (JaHAuU 

* 

'iLli ^uai-a-j A Aa t aJ»ll ojlj-all 3 I Aa*_ji . oelAaVlj A..Aa j.^a,]1j ojlj_all CjLa^p 3 * j£u 
* 

JjliuJI AAajAaJI jaSj LI PIlOlHCl Sp fP59A ) A ^Uall aLamI^j (_j^ 3 ^aJI _^>Lill la J y ' 

C.globosum jJaill 3 - (P 66 A ) j j£ jLill 3 a P28A AljaJI .Luii sja! 13 

Aureobasidium jLill aL**Ijj 3 ajju>ll 3 IISII L> >11 3 - ajjj j»!iUall 3 U 

Cjlill jij La£ Phoma sp p59A jLill aLJ>j Lilli]I IwAujLu AjU JaWall ej^Aall LI t sp 
* < 

CjVILJI 3 ■» 7 - j_uIj Ciao Ljiii^a 3 a ^Lij 3 Lnull 1 a * jLil] AjaLjSII 

. jUa'il 39 ^LauII jLall LK aII L-uHll c UjL sj^^amII 


3 a*j X ^ • * Jj-oj a.,w»j 3 ojaJI 3 IISII j-j Ljjj Alii Ophiostoma sp jLiil LI 

* * t 

Aaj1a*JI Ajj 41 J 3 jijJI Jj 3 ^ -^J iilj • s^LoVI ajl^ jl AaiajA^ll jl t>_jl_>a!l 3 & jJboll 
y.\" - W a^uljj 3 sjaJI jLill luL Ophiostoma sp 3 V IjLl 3 . X A Ljir,U 3 aiikj 

t 

Aj^laJI AajlLail ^3 ja>j-a]l tjja u.iall jA _^Llll lAA 3^ 1 AijlAiJIj Aj'.nll L-ijjLlIj jAJljj X/j 

. ^ 1 ‘2 i ^ • £ J jjij 3 Xj-^^ • S-LW* l>° 


o\\ 





LfjjiJ uuw^ll jJoill jdu Sri ml ^s> ALULaSI u^Ltlx*!! jjjU : ( \ • t ) j&j Jjoa, 


A^ 3 ijA^I 

j 9 CjIajJ Ciaj (jii>*J jlaASl _>Ai 

LinTi X 

11 jL^Jl jUll i\jc. 

<i 

pH ^ 3 J 

Aj^Ia AajJ CjIa,j^ 

n 

B 

■ 

B 

B 

B 

fl 

lo 

\ • 

0 

0 \ • 

vi,*\ 

V^,o 

vy.y 

vv.i 

aa,v 

1 • • 

v« 

A* 

1Y,0 

Aureobasidium sp 

Ar,i 

cr, y 

° 1 ,A 

IV 

*W, i 

AM 

11,1 

Y \1 

AO,V 

ir,o 

jiaill P 28 A *DL, 

>\A 

r\i 

VI,A 

Y *, Y 

'fA.t 

11 , A 


i,V 

it, i 

Yo, * 

Phoma sp P 59 A 

\ • • 

Y>,A 

0>, • 

°t,i 

av,v 

1 •* 


^ •« 

V * 

oo, * 

C. globosum P66A 

V* 

\ * • 

>* * 


W* 

> • • 


1 * * 

i * * 

^ * • 

Ophiostoma sp 


Phorna (P66A) jSaiSI jiChaetomiuni globosum jkill 


jSaiS AjJuSjiSS AISja iJl Ajjlaiil ti¥j*SI j^jU : p * d ) ^Sj Jjl* 


. r UiSI ljj*. 


AjJqjj£11 CjLjI l 

aL‘^ aII jiaill <ljc- 





— 

To 

°A 

Aureobasidium sp 

— 

IV 

oo, A 

P28A 

_ 

■n,o 

o £,A 

Phoma sp P59 A 

_ 

oV, 1 

£1,V 

C. globosum 

01,. 

£V,1 


Ophiostoma sp 

VX 

1A.0 

iA,r 

Jj>u£ 



















WjI jjJ! jiirf < wi ! LLLJ 1 ~r'l-. l .t jUn" 1 i<l I Lyl» 

aJ 4 ojlji-it Jot ^laii A 'nail LjlioJI j^a^iaoil ^ylc- 4 ■LajlLJI Ajujidl oAA AaAxo 

jjit. joi Spreader slicker saLu J-ouii Ajlaui &Aa! s LuI^aY j * * ■»■ ^ ii]_).ii 

< ,» * 

. jlAjVl CjYoJ JajiLu jAii AjIAj (j-6 l)£.jaol £-Uil! CjloLij 

L yijt- <iuu (jjo i _jXifl.-4.J 4_llji]l ^JuJC .jLs LUoi <jJb«ll (j^aLvluottli jjl Aa.j 

^uaiiooj 4 (jljjYl ^ Ij j Iri'i frij-aAl AaLula (jj-it A Vi C./.j-t J ( ^liJ! 

IaA ^AC- oliJ^-a.1 jjo]l I—JjLa-lJi , La A_i. Lte JjLuO jLa_uiYI ^jpa _^all 

0 » ^ * 

OC Ls£o jjiol Ajl 'll'! i jjia^v*!! ■»—'j-X-x ^ ^Ijc. JiLio Ijoji. aJ jjl Xsl_j 4 

. “Uofij CoS jJ' (JijJ IcAjC- JjboS j_5 jJaill JoU^olk 

j -aiuo JjljjY) j djlxAao A I iii^ll iAA i_l*3j jjjlj j j»j 

jjic. (_i- h^jm\ (jrtlrt u.i-all Ao I ■% ~ba (jjiu AjjAiSJt CjbuoaAijl oAA 4 ‘Uoj jiL A*J aA>el 

. ^jta uul CJjAa Jpa ^blLj 4 l _pa^)Ajill “Uolboi l jS jOiS jjA kg-Ij ‘jbjVi 

4 (J<iLJ—Q j,l J am.) ls A JjljjYI __>jl£i)_j J gh'i ^jOjI Ajj . ) j £ jjl CiLc-j a yall Jjoj (joi 

AlLa*luil J)S-aJ S j-’ujij lik 4 jji-ilmlj 4 (jiiliiLjba_^jjOoSI 

. r liill 4—1JA LajUx ^ji 4 AjIaC. 

ijAL ^jiojX Ha jIaII -r 

Apple Root and Crown Rot Biocontrol 

: t?aill fla 

. Phytophthora cactorum jiaill jot rUo!l jlallj ijix- ij±> j-» 

0 0 

^ ^^all ILi ^ Cuj ii Phytophthora (jaiail (jjikl »ioic- ^Ijjl LjLa 

t t 

, ^JLJI j>a 

0 t ^ * 

^Jjia rLLlSI jLa.-^i jlLc-V ijjLoSJl 4-jajliJl ^jl 

* 

JJX.j I 4 J A jjr. Aj^Lu£]I CilXuJl sAA 4 Fosetyl - A1 jl Metalatyl saL JL*io\ 




OlfJ! 


A1% AJiX OlalUxll &Sk Cul£ j\ is^ ^ic* (JaAJauJ ^JlflJl (JjJ jx ^poS ^3 

JaJlI 4 (j*atJ aVI c3A A^jIjLqI aL„}j (JL^ 3 AipJI blllillaJA jU 4 JIajuLuj^J 

i. 

• Aj^lJI AxjtiL&Ii ^_A ' j ^ lail a.XA i >Alj i AjjLxJ^JI CjljLlixll ('JlxaJiuil (J^kA 
^ ji^ll ^-ikix ( 3 * t Enterobacter aerogenes L>i^Jl 3 * <3^Un <iIL>A 

* c 

4jj*JI oIa jl A^la* -all djlajll (jja '■'']' iil .B 8 4jj*]l aifc t _ ? i-C- jILil ^liiil (jjjLuj 

u! -juvi « ojill ^f'jj t - * 4 ^ ji 1 j * j■* iic- P . cactorum j LiU ojlia-a 

t 

^Jux jjj olij <taL»i-a I 4 JL Cii-aj ji E.aerogenes Ujjij ^1 Ajjj-all dbLa^II 
B8 jjli A.A-& x a (ji^, Aj^jj JUjLLuiLj A_L^l_i j]l 1 ' j ■'■» ^ 4 _Aj^la 1 ~~ • 4 '--■ 

. ^lilil ^jaljc- (ji C_jiua (j-aj^alL AjIloVI (_jjakkj 


: ^/3 j—Lljlajl 

&j .E.aerogenes. B8 Lji&II JLmimL ^Ui'l ^ jlaJlj ^hll jic. yaj* j»jljL 

t 

(JiiJ ^le- 4jjj]l Je. L_p£jil ya aiA (jLoJtLoil jjl 4j]i_aJI djla-jll ^ ivj 

t 

,^3 A_iLna >U AjjJLpII A^to-lll {Jjjj/u* (jSLliJ ^uaiikJ ^Laaj (Jlj-a* Jjjlikl ^3 

t * * 

M . J^^al ^lc f“J *L-all ^liall ‘LualJv 4 (jiaj^ell jUalLi Ll&.L art 4 ■<■ al Jl ^1 «ill jl ■x jji 

* * *■ *■ 

^ria^pxxll l X * JUAjjJL-^oll jl •%- x 1 i\ f i 3 I 3 ^-p A jlfl ^ CjjL-^j .M106 
frUij t jL^.-lVt (Jj—^ Jajla^ ^ (Jjl v A C 5 ^ ^ < L a ljtxllj 

t * 

jjl jjA^ i oA« 1 J-JI 1 ..<.■>Lfrj Vj 4 ^)-4-Sj <—*1 jj 4 i a jl a. iu^yi 

< 

. jjliuull jjj> duLa 4laLull jj£- jladVl 

t- 

wj ) t ^Ui3l IjjIbjSja B8 ojl Ljj^li ^p3lj ii^^pkxl <Luiljj ^3 

Ji 3 I 3 pj 11 a . 4^)la3 < 33 ° ^ L^H LP* ^3^“ ^ ^ jl 

r0 jj! duj 4 jjj. "Xi aJ 1 j_e © ^ jjjj ij-«j 4 ijj -'C'lLi Aj^iaaji ijp j£iji (j^ l y\ 

jjl Jjlc. Jd ^jLiill e^A l ©1, f Jl^ t^l 4jJ-aall LjjjSalli b_ji»ja 4 ~~'l-»j Yi 4J j& 

. V^a f.x ■—-»• (J^J ^A*ll jCiiilj dli B8 aJ!>LJI L>* 4diLaIl 4j jj a Jl dblt Viol l 
ui -v'' LjjSall (ji JdA-JI yti <Luall a 1 a bLaic-1j 4-P . cactorum (jisj^uJI j1»a]I 

f # ( A 

« A^J^iaS jl Aj^P^J d* n l^ ^I^ajj AjU^VI j)A l&lll _)\.y «ul 



t£j£*#l:UU 

: t£ jJU£JI ^ ^ujUl ajcaI'I jigjL wu^ail «u^Uit 

Pear Fire Blight Disease Biocontrol 

:daj i do 

(jfi> <■ n mlj £ £*IJjL]| ^JLzk \ aS t^JjLill A ^ a 111 (jJa^Aj c _iLu^aJ 

tlibLull J^j ^c, la* i^jLLft <jjL xciau OulS .Erwinici amylovora IjjjSLili 

^-ii 'U'ui^V lj £ ^ ^ jl £ A jj^ «UI £ Ajj^A^jl dll jldauol L 

JaxIulIj Bactericides ajj r>^j d>l^jj*« jIj-JI ( ^ s Ic- ajjj^qII diliS^Jl JLwdui 

ijLjb ^.IuIauIj .AjjvilAiJI LjjSill CjI»^% 'll (luili* ^Jiiiall 'jjfL ^^ill dlljlill A*Jj 

c c 

(_paJA "' 1 jl-v .'mVI 4 . --■■a 1 '! « 1-4 jjj^a i 4 j -. ■ - II Cllt.l_J-^Vl ,_jLaa-Lmll 4_ajiLa!l 

l.lgj a j3 ^ia JIG- 1 q ;Ja jli < (Jr_^ «-La 4iul -■ » ll *■»*'" 

j_li, alia. 4jX.|jj CltL^a Clljj 4ljli]l 4 ■» alii (jiajval 4^ajliLali (—ilL-a^l i jia^l 

(_2)X aJilXi. Lll’ViUii jj-^-laj 4jjLa_i£]l 4-ajLLal] 4jt±j^all t aj.IK~i'l jjlj d].i_£ . a_^ajia 
. 4j^j-Jl ijljLlJi ^Jl ^_J| (_Jjl AjjLxuSJ^ 4-1 r ,LII jCl j_jjaj-a-all 

: jji?j*_11 L 

Pseudomonas Lj_i£i}l JLh_»_L^1j ^ ajjUII -L^_iUI <J**j-* ?jlIi 

t 

-N ^La-ail o^L^a L>ilill ai* ijl dii^. (506A 4 JjLu fluorescens 

4 '11. ^ * /j-a ji£l t^jU-A^J - - — jOjjlj jjlflill ^3 ^aIul! L Jj£Li! 1 aAA . ^ ..ii^lj 

jj-a jl£l jkaW' . aX^.1 j a__>a l^j Ji (j-i*- ^«J4 (j4J^4 cJL>*4 j^4 ^ a JS3 

jla iiUi£ . 506 A 4J51 a4i]I (j-a *_J" ^ dll*A-aJj 4j J »■«■ jl -> 'Sl\ i ^ c lc. (Jua 7. ^ * 

ljjLut» iajj_a LjJ Clift a. Jjill ‘ j' 7 - CVI lauftjj^a (jjS7 4J5L.JI alA Cl La a V) |»,-v % 

i UJ-^P 1 JlLia^alLlj 1 j ■■■a’’ ‘ ^ ^jjl jl ^ -aVI ^ Clia-a Ta-jll 

4_ajlft^a 506A AJ^LuJI [laLlaCa O^iil^a^AljCj; (_$jj >11 jllaa-all jjli ^LijLjj 

. (_g^)jaSkH ^3 4jjLill 4 >aO jjia__>a 


0^0 




i c 

Ojaill jLa-ll Jfi. Ajjbll Lajlll L yaJ *a L ya\jC-\ »A jl 506A AJ2LJI J LojuUm U 

(_£j-JI jl^ajjl £j0 aJvLJI JIajuLwI .lACj l J l A, ) Jl Jjjjjill J '/. V * j-o 

>! * 

J±) jl £-<a AJ^LaII (jLwfcioJ .llC LI . / Vj X ^J| ij ^lxujL^ljjJLuJ 

« 

ia jIaA a I A ' «ji!b La I ( ’/. *1, £ Jl (Jjj-iiill (ji l ^ V”, 7 j-a (j^a_jka!l 

Jj (Jj^yuill jji /. “I, £ 1 j^a 506A aJvLJI (JLmauiL ii Strikes <iu«a^JI (_jal_jc.VI 

. aLL-ji j l r,r o 

; Cj'ijjaaII iilA t Ajjja. A_*jlLa J-al»£ AbevLa 1 ^Sxaj Cjlina SiaJ 506A aILLJI Jaij 

. (_£jjaill A T...3I jba~iu.il J Ajilc. Sj-iSj blii Cjlj bjjiill oilA — ^ 

. Ci'ii^l CiliiiA ..L.'Lj iLtjlLoll J AiutiuLuli aj^lLI ‘~A1.~-.JI LjjSLII ai4 Ja^jj — f 

\ - u jll LjjiSjll ^jlij A.mjj lLiSjJI Jj i AjjLJI A_a_il]i (jjaj-a I Jjjilll ailA ^jUij —V 

Frost injui~y to pear _iaJI cij CibLiil IjjJ 

: ij J.aJJI j JujUl 4 Trail Ij Erwinia herbicola 

* 

AjjojLI a^UUII J E. herbicola LJLI jl i-jjIJI j* jbi J cbi ail 

J Ajjtill 4 -k. all! A-ajLLa J LjjjSjJI t >±A (JLiIajlLuI AiJj l^lLill J Ajjlill A -k alll (jiajJ 

* f * 

jLL J Ijbi Lijl^c.1 l ac.le-.it E. herbicola bjjiLI di'^!-Li ^»a jl ia.j LaJ. ^jbill 
0 Luu pH jLjJ Jjjoiill £-a . Aljlsjalb AuC-bi V £ {j£ ^ ^ * X 7 jJI "M * X V jA ^Jjj.aSlI 

V ^uLul) oLa . J jj_~ iSII ^ 1 j -■■ 6 ' a ' al L jj$L jl >Lla Lj_i£jL aL»L h- «1I j; j.OjL 1 jLaj 

t 

jUii J Aj^ JL AjL-aVI u-aiikj E.herbicola CiVXui jL JJj Jl J^aJI ^ai 

. j_$ j^'aSH jAJjxJ 6ik° j^- oJill 

j-a ~-j OjLLti E.herbicola Ljjiil] Aj«j1j (JjV^Lj (ja*L utJlL& jl x^j j-sJ 
.Eh 104 ,Eh327 , Eh314 , Eh252 , Eh318 ^ OjVXLI 0 aa ;AjjJI OjI^UoJI 
Ea273 aI^LJI .E.atnylovora aJoj^JI ijl_Ua Cililli Cj^2LJI j>1aj 
JbOjl Llj tAjjj^k. CjbL«a-« ju±i V E .herbicola LI diYl^Li ^ILa jjlLJljj 

^3 Ajjlill A -v all I (_jla_ja A—a jLia jJjLill A a j »(Jljlljj t 1^-^ ^ J a 7 s jjij 



CiLull 

Eh 108 , Eh246 , EhI90 , Ehl75 , Ehl73 ,Ehl59 , ^ oVXCl »2 a . Ji^JI 
(ji VLuLlJ U,ja£ij a-j^jCI CiIjL^aU fjljil E.herbicola CjV^C j_ 1SI jj. Eh 141 
jj-« (jjjV. . ^ Y * 3 l»fl_j iJjiA J Eh3 1 8 AliLuIl |jA (_JLail AjjUI! 4_*»jlEa 

CjEL /^a .a U A^ajU^a L$jV (JajlaII lJ 3 LgJLajtCa i '« -«aj Ea273 R3 1 8 <1 >LuJI (ji JjA-aJI 
1 ajj j i^ajLiLall ^ jj^n.ri «>i7 jjill j iEh318 aECJI (J±a (j^» ojjiall 41 

JlC- JjJ 12 a i sjj^AaII A-C<aj^d Aj^dl ^jliu Eh318 AJ2dl ^jLi (JLaJ) ^2 ) d *AjJa]l 

. 2aia AjjiaJI tllljLlxJI jjlc- A*j*J "2? ij»ill ^ Ajjliil Ajdl (ji^jal Ajjiail 4*ajliLa]t (jl 

(>> AjfeuaUll J Jt ^gj-lalil jUii JaL* Eh318 Al^LuJI Sj.lL» : ('*'') fSj JjAa 
E a273 AJaiju^Jl diV^LalL lj li> du AjjUII AaaUI AjL^VI 
* *j l ° *j (ja ijmtia >j j a. vi Ea273 R318j 

. EH318 £yt AajUil Aj^pJl CiIjUjaLI 


£>«L* -1*j j^paj^b AjL^aaII _jLoiJl 


’uj/iUI J1C 

e* Eh 318 

yy« 

4j&Luj 

VY 

uL 

1A 

Af'Lyj 


1 

1 

i 

1 

Ea 273 (3xl0 5 ) 

JjjjiS 

1 



“l 

Ea 273 R318 (8x 10 6 ) 

Jj>u£ 

r 

Y 

>-> 


Ea 273 (3x10 s ) 

1 VXYT 

1 

■ 

0 
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Ea 273 (4xl0 5 ) 

Vxy ,r 
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Ea 273 (l,5xl0 6 ) 

n Y • x Y,r 

1 

1 

1 

1 

Ea 273 R318(2xl0 6 ) 

n y • x Y,r 


: Jj iaJI i j£- CiUa^!>U 

1 j <»•*■ _Jj 3 jjjitL* ei*J jUi Jl £/lJ /8 ajl .'j-in'il bjjj£2]l CjI.1».j L^Uaj Cul£ 

. ^_ya_yui\ Qjliilj 

. OljfcBuna a-1 a. j — C EU 


oW 













cLiliill AjjasJI Ajk jljLJI 


Eh 1087 -» 

« t 

Erwinia herbicola bjjiSail q* 4]^ MU <Xu jJJjl ^ 

^Aj 4X«aj-o Lkxilj 4jjliil 'CaXllI CjV!>Lj (_5jil kj/l) ajjli ^^Aj i Eh 1087 
aji jiiSij Eh ] 12y *1XJ ijjL. <jli3 Eh 1087 ^5UI SjJui J .Ea 8862 
^ I1Jjj UJ J cs-^ (>>■ oLliSI Eh 112y j Eh252 j dx^.) Eh 252 ^ 
|JS JAI in u t 1 (jlc- ajAJ L$i Eh 1087 4j2bui]l (jl Xslj Xl] . ^Ajjllil * - °'11 i yaj f A <A_jl_La 

~ : l> 

. JaaJI jji X i • • iiui) Erwinia amylovora - \ 
jji l i ♦ • Aygu Escherichia coli - 7 
. Ja»ajI ^ '/. ) * * Escherichia chrysantherni - T 

. JaxaII X°* Pseudomonas fliiorescens - 1 

. Jju^aII ^ X 0 • 4_lXj Pseudomonas syringae pv. phasedicola - 0 
. J^lJI ^ fo- a^l±> Xanthomonas cam pest ri s pv. eompestris - 7 
. JaxaII ^ /. 0 • a_u*oj E.herbicota Eh 1 12y - V 

'La-.xbJ' jj-c. jLali jjlc- Ea 8862 y >j In j Ti Eh 1087 <jl 

■il XiaII j-j 1 »j . ^bl A »g ^ X*J ^jl,<g8il ^jlc. a (jX(jka Vljj 

xx Bactericidal GjXii f xu- j b^p^ f^o Eh 1087 <]2bJl tyt julih L$ >^1' 
Proteases ^jjp} Jbwxb ,K/iT> V abxJl 12a aJc-U jU eil2£ . Ea 8862 aEXJi, 
non- peptide CuXjjj (juJ <i\ Jx 12 a ttiLxxdl cAj^jl ^ Jit Jbucxi J\ 

< e t 

jAj . AjAiiLuVl Ajn^aVl Cys <_$1 J L a. »Xu b J&ajj V bI12£ i_jjJij_jXLA 

aU jt ,.'/. j ■■t A _lILxj! ijljL_ajb In ' -'J Aijiij (a_c.lj_i!lj -j^-,1 ^ nVl IX Lxjl X..u 

. (' • V JjX>) B-lactamase 



CiUill 


(jA Ath-V » i^iV^Lu (j* Sjjjull uilixs l jjj AJjtia :(DV) ^Sj Jjjla. 


.E.herbicola SjLaaII 


iJA J£I 4jl>1mVl jjXa 


4j JajUl 


fciUM 

pH 

Protease 

SjbaJI 

Cy* 

CLljIj 


JA^J fl 

jj V 
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Eh 1087 

- r,<\ 
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J-liJ jd 


OAij 

^ jJ 

PjJ.VuuA 


Eh 252 

base labile 

Cuh 

clulj 

Da a* • 



Eh 112y 








(ja CjjCi 

CijIj 

jJju ,2 

ro* • ;> j»i 

jjAiwA 

£“[} 

Eh Cq-1 

- r.o 







i_y* CjjIj 

tlu'lj 


* Ja Jil 

A^jjV 


Eh Cq-11 

\o - r.e 








JJjxj 

AAkJ <2 

Da m 

_ 

R.R.H 

.11 ~kj 

Eh 318 


Eh Cq- 11 Cijliil iherbicolin 0 ^a .A Eh Cql JjAjJI ^Ifr 
• i^jjAiajk = R.R.H .herbicoliii I 


















(wmaJI ^ipUJI \jjajl -la^Uul 

Grapevine Powdery Mildew Disease Biocontrol 


IajLLJI AjLjSLII j>A JjVt (J ’ • "* Ilk (j£. l 

f 

. (jAiSaII (J^UI ^jasIjaV AjjiaJI 

Uncimda necaior jh&\ <jc. ^3 (^Jusa!! ,jAaliJI s-u~4j 

j-ki_!i 11 a , Ampelomyces quisqualis jA ajj. j_ail l^jUUl ^ Ja.k-aul.a 1) _Jaail 

1JaI.la ^JLl) V jIalaJI jksll 11 a {jl £A .^jL^aII (J^aliJl jkil 4 a£ai VI jlalll ^Jc. Jikjj 

* * ^ 

(jjljjl jjJt U.necator (jJo__>aa 1I jkill a j*C ..iVI ^jlc. 4 juaA»11 ^3 ^likiA <gIoa Alik 

f *• * 

♦ c jjjijl djl jxy*» L-ila jLaill ^^Ic- ^UJai* VI 

V] 4 1 JilC- a 1^1 a (■ fllflll ( ^iC- 4 J<.,yi jUill kljUxaj A ^ ^ ^\jq JaA3 X ^ 

* * 

t tk H I a i^is tlAail A.quisquahs aIaaa]I ^kLi] ^ <11 j ^uluVI (jlSUI jA ^ c jj - ikll (jl 

ijjljjVi (jlc. (^iiSAi! (j^Lull __>kil AaISjaII C^Ija h A-l aB (jjLaaj CiiljA jjIaj Ajli tiilA^j 
(^ic- all 131 ^ '^° ' CiajI (jllj t AajUI a '<,„VI ^1 »iil jj-o l_ija 1L aAa-ljJ lJIa ^3 C^-iLIa 
. ^C.|jBI (jA Ailklall t_UJtll (jljjl |XaI$o 1 (jljVl C UUI I 4 AA (jikjjj tt_i!ajl 

jkflll AaIc- Jftk'lj ^Ul (^AiSaJI (_>dln]l ^jkl A j's ...VI jlaill ^lc. AjIajlaII CjIuiIjAH ^3 

t t t * 

e-lijl jl J> * >. jjA o__)£aAll jl_jkVI -~'^ (jl (jxij 4 A.quisqualis 

aj-AjJI jlj-a. | jlA_aJI Q>lj (_l«-3 4 A jSlttVI aj a Ml ^ AjIjjJI (jjjSll ^jVI jljkVI 

f 

Jjlli ^i-c. AlljJJ ^Jjja l il*ll Cjljj >1 ^Ic- ^LaIaaoII jlaill 4 m iiiij . ^A_iiuVl 

IjAj (j^ia^Ajoil AjiuVI ^Laill Cu^ui a4 (3^ 

« A t- 

jj a l *\ * — ® * A j.i.m i_jkJt (jJt (jljjVI j>A ajAlAaII a X .-.VI jlaiill aIae. 1 •»■ Jl C5^jA 

e t 

.L_jj*]| cjIjjaI a_ ila (jjic. aliUI (jill 4 AjiuiVI jl»ill aIac.1 

* 

(_ja (ji-Aall i^Hal^lt l&J-* ^ aaliS A.quisqualis jklll diVjx. >i£l 

ajjjAAll ^okjll ^ o*^>Jl al& LUil aJAa^ll JaIjJI . 423 j SF419, G273, G5 


CiLiil \j *V ijILJI 


■/ . * * 

l ^A—^ * (jJljj*_l AjL^VI a'g % j dVjJtll »i* . (jaajJj^ll jWJl (Jl a a *i tul plijl jl JiS 

ji]j . (Ja Ji, jjjj_ j£ 'M * a' t ja£jd dV3*ll Jlajdal 11 **■ t (J 

* * * * 
jli£l (jjfiJ ClLuU JjVI ^aill j \jial ^g3 jl Irtnll jja4jl (JLmuUbI jjl dla^jVI jj^ jjj£ (_y3 (jjJJ 

* 

JA1 j*J (jSklj t (jjjja (Ja*JuuI j] laa (Jdal <Jjija.ill (jdlnll jjjaj-a A-ajLiLa ^2 AalLi 
A_lljVI dlj a » 1 .aall (jlc- jl i>iall ^jlail] J*> lall jlJaliVI (jl . CajJ Y ^ Jlj.A-1 j»£.ljj]l 
Ajjlj t^lilll (j* a jjj£ Aid (jiuiau ^ Ijja ( *$-a!l t_UUJl jA (_^Lj11 

t 

.jtajJlj (jljjVI i■ n.<-Hj 

jl AjjL>il >2 jj j* A.quisqualis jL ill £-Uil jiaaJI cUUll (jli ibjSjj <5iai LlS 

(jl pLalujl (_)<r>») j . <!&uull sjA pjjjc- ISjJa l*'L^"' < \ 1 tilijl tdliill ^Ir. jdl pLall 

* 

£-jjl ^JlC. jdajjj JShill a jA jijj fj tjlaill L$ jlc. (jJJJ (jlaill (JjliS (ja £_jlja <jLa«dd 
*-a (jjflll_jjjl dj j JLajdul j£> j plaLall U±3*J . jl iSl all jlaijl I j ' ■» (JjLd dui i_iiiall dljj^d 
A a a La j^. jjJl 3 j ■ - i (jjlajjlaJl vlil . AjjJojii _ji»4jl ^ I J ' -■ 1 (ja J* J ^jajJj^Il (jlaall 

, ^iia jll (jjalull (jiaja A-ajUa ^ jli>>a)i jJaill 


^jjS { jfO jX WU^ULI - r 

Grape vine Downy Mildew Disease Biocontrol 

:4a,iI ,mA« 

< t e 

(_jialjyal ‘Cojlial AjjljIitV-i^l (jx jjjjt tiilifc (jlS (CjLmjLfcill (Jjlj) (_yi 

VI t Mancozeb Jlj (jLuill (_Laj»i«ij Jljj Vj (jlS < AjjLill Cjljj^all (J\-a~'.„L LjjjJI 
< * * 
^3 Jli. jj Lj-lV tilijj AjjiaaJl ijjl.'iJ.'-ojl (jLaj«_Lul (jC u_iSjjll IjJ Cj 1,J 'ja.m'lll (Jjljl ^9 Aji 

A-ajl_9 (ja «’o G a *>ij ^ ^ ‘ NtctulS.Xyl (Jl pjl~a (jL-3 u^llj >—aj ( L^uajl a k.:-l i -■- ^uljj 
ijli «(Jjljjll jjXii j’u -v 1 ^ jlr. t j J. i'll i_uC ^ylc- Ala.i tuall dll j j.;all 

. ojLLaJI i. tall dlllual uic. ^La jjjLj L^J Ajauldll Ajjlaft]! dlillall 

^gi Ajja^jl A_ajlia]l (JL—dilj <—Jjlaj ^ pdll ptalaJI jj^_a. idladiI i_ijjJaJI ajA (J£ 

t 

(jC. \ ij...'dl down}' mildew ^^JX-jJl (_3aUill (_jia j ^a AaijLLa ^ A.pali (udsJl (j^aljal 



CjLlJI 


t- * t 

Jj_a (_£j_».VI a_a_^JI Plasmopara viticola jiaiJI 

JUxiul (Jibe L j >Sa]'l sift tCjLal jl£l (i—U«JI <h»jliu (jS i \ >la lilbft {J aj3 dl 

tilliSj 4(JL»JI (ji Sjlj^lb UaU-Jlj <Calcium polysulfide tTriazole Jl SaL 

. 4j>*«i'nll Jiji AjulVl 


(jJaLull aj-a! 4 i j \ -v A_ajULa Jj ■ ■■* *dl i ~ \\j y 1 fl^Xndtil dbajVl 4 _a_Ljj 

» 

Gibberella i_iJ_>JI «oVI Fusarium proliferation j^\ jl x».j « l jul l 
Plasmopara (_)jajLA<ail jball 4 c-,j -«." *11 c G *» J,1 iJ _Lc j j' ^ JSiu j_<jj fujikuroi 

. \ 1 <iu Pearson aia.j L 11* viticola 

uio j—LI <Ujl a a 


Plasmopara viticola jkill jc. ■ j<-''-ll i-ddl ^ ^jabuJI (_>»>» ^jliL 

4 _ y k- JIj^yaaJI jIaj . G6 4jjJl Fusarium proliferation aLaJI jka]l jUuuiuiL A^jliu 
jjfb PDA 4 Jai _J»iJI lift 4_] a jj Ajc. . ^^lc. (jJC-jJI (_^<ab-JI £JLi {yt lift 

t. t 

V,® Igl ja) Jt^j j j_)UI (jJ) Jjdli i4jX-j ftb^aA) dlj fti . lma 

t 

b-lUj-Sjjia j»AJ all jjSb ■ j»bl <ljb»J JU-1 ®jL>^ 4-a.J.i (_ylc ( °J a * Giull _^la2 

Macroconidi a bdijSjj$L»j Microconidia 


^yA c- jll (j^abj 1 lb <— jl fa-all u_u*Jl jxi (_^a Jjl jij XiC- 4.jU n..,JI ObJjall ^yj 

Jc-lij 4 »au1j^J t Ja» j 4j.dj4_4 jJJ jfc "'D G6 ilvbui jbdJI ^>Ia alb 

yti lilbft d.V^j 4jl (Jj_aaj < ^ imll (jjj) 4jajd->1l <lijl ^^ic. ^yaajll 1 A jZ.ru) jjjjlatll 

. ^bl Alui JUj ^ aJJbail jUall dllJ ajlIumII nia- ui fjjS jb'rtxll jlaftll al jf)£- 

e t 

u?'bj ' “'^ i S v - 3 »-«a) jL»V><> 11 jiail (jl jjjidj (TA ^*3jJ JS-u 

t * 

oLLja jl i ajjj-Sj^SLoj Phialides jj^jj ^> 4 ^' 

j^i^ A j >?jjj 1 **iVI cJ-alj-aJl Jj-a UJu I J 

t 

. 4-Lajl j^luVI 






^ Plasma para viticola jLillj Fits a rium proliferatum jLill ^ Jcliill : YA ^5j 

rya CajJ > ^ .i_*J ym Y jliJLi ^^lc- ^^aLkjll /j^a £JLl : A 

CiiliJ A>i )H . J*a j 4j±ijj£ <-cjJ^ ^IjA, (jlatAJ (JAaJI 

^lj| 41 > o-a -1»J I} JJ^ ^ * _^L)-4 AjJUjjSUI 

. jLujI L»l ■ L>* 

ajiia..*a CjUjA j fllVl . ^>i»3 •** }i 5a*1Ij ojjuJI I B 

.P, viticola ^>laill <i2kjljjiuiVl lU|>JIj (JJ 3 G6 VrX^i jlsill 

A*ij i L ya ^ax! 1 jjtail! 4 J >‘tljjOjuVl J-ftlj-aJl J \jA, ^LtjL* jL^aaII _>Iai!i Cjli jA ,* C 

. ^AJAaII jLilL SJAnlui* 

^aLaJI (Jiklj jl -all Ufil 1 4 a >11 fl a Cll 1 j j 1 ^j^Vl ^-Jj*C■ ujj^ j rtlL aj^. a a lD 

aIL ^yj-f-J>3l ^al ^ ill ^flLi pi ~*l ^IjI 1 1 n 1 Jj-J-ljVI 

. jLIaaII jUU 4jjijjj£jj^Jl 


orr 








^iil ^ ijis j*X) jJsuxJI ^Ic jUall jhall j*jfc 

o 

t_i* J£i Y * A' 1 * jj£jj AJxjljjJxiVI ^aJjljxIlj 1 fl '»■»■ (Jjiuj ^^jjl i_lj*Jl CjljlxL CjjL 

A-ajjjii Y * jjSj-b F.proliferation jLuaxli jjatll ^jjl jx (jlxxj (jijj (_pajxx!l jlail l jx 
4 ijibu^ o^ J jL x I I u^-*• (J“jM j « 'vmj ‘ 1 ween 20 X , * Y ^x Jx /ajaL jJjjjLa 

CjI iuJ (Jlxxiulj A:jlflx]l ajjLj Ixl -Jlj^-u Aj^Ij eAx] ^j'L (JS juj]l Ajlxc. (_jjxj ‘-"'' K 

e>_A? ‘jL£a /^*-5 t,° 4_maj Jx»Wi CulSa i £ ° ^ jU (jIaJIj aj jjSulx Jl* ajjLo52I 

* 

. J_^-ui V oAxlj (jjC-jiuil J£ (jojxxll jiaiJl] AjLoxII ujljljjJI 

(_pajx s—ij A ^ >>Q -* i ( jLxxIl jl-icU i AixLaxll jl ^ Y * A) >3j (JjAx jx j ^ ~>i l *£ 

Jj (X jJaLaJI A J ). |‘\ jj (_fi) l Y £ ^jil '/. i V,r jx t_jj.-JI Ajilic. jjXC.^ 1 (jxalxjll 

(j^-iB ->11 A. > x i jj (_$lj 1 1,£ ^1 X YVJ (jx Lka a -> il (_pajx]lj Ajluaxll AjJaixll A-xLux 
(jxai_aJI A , \ .a ! ) . X, *Y jjil X Y% Y jx OxauLajI jajxll o Aji jl2l (jljj'^l (_ylc- Lai • (X VY" 
Ajljl_ij]| ^ Aac- 4 t- j Till 4 -all. A'l ^ jLuaxll jiailL Aixlxxll t_li*]l jlxii (jlc. Lai . (X V ^ 

.<_ jJijSjL (_g^lntll jluxJIj aJxLxII 

r. 

j»JJ tillij 4 4_jjail jalAjII jajx AxjliLx jio AjL) (Jjlll j£Li 4 ^^“ Lx 

AjPP Six! Lc.^. i G6 aJPLj Fusarium proliferation jLiU (jXp jLI jJxxlL cjbUill 

Fusarium proliferutum jLaxl) jJaiJIj AjjLUI 4x1i^xil JLt~i..il j^jU : (\ • A ^j Jja»> 

. i_ujl1I ^jic. Lf jC‘j*\ (jiUjJI ijd ajx »Xwj 4 JjjJx G6 Aj^Li 


AJj p LLxi Jjpjall AjLx] 


AxUxx l 

AjLjixII Ailalxil 

AjUaJ '/. 

Lx Lux l 

AjUaxII Siu* a<i 

AjLsJ X 

aJxLxII 

y,> 

np 

YY ,i 

A£,A 

JjjjiS 


^*,r 

Y,1 

r* j 

Ljjji'lx 

. ,y 

r,* 

r,r 

rr,', 

>i i'^x J1 06 


oYf 



















jiailJ CiLulj < ^ji-buiV^ jaIJ! i _ jr l£- AjjJaftH Ol-ix-oll jjjIj 

. PDA A_lu (J j£. (i6 5J5Lb F. proliferation jLusjJI 

















4jj Ja£l l wjLt j ««ai ! Jl4all jJnflfl (UauL^' 


Ljlxu-oil G6 <iX^ F.proliferation jkiJI * jJ ... p * ^ Jja^ qa - jy_ ^ 

v»ll,\£ . AL**1 wjJI JjjSIjjJI ^,U.> Jji jiail] j*i]| AjlS Jaiil (JjLajlu JluJI . Ajjlaii! 

UojI _L4ij jLi,Vi ^ lU jf\j£.£xA 1 • * * j 1 * * CiljoS^u Myclobutanii jla 

t 

<j 'm »]! Cllt-Ll^il'i (jt-lai'' -ij V jjjjiSjjJI (jjiA jjl Vj t Jiiaii] A-iC-la-jiVI CjIjaJ' ■»> 

{7. Vo o,iAj ^j^ia •k~ i .'i G6 al<v-»4l Aa-iujSjjiJt i^Lul 

<Ujj ^jk j ^\j^jZaa ^" * * il" il’ iJliljjS jIj i_jjj£jU xudll JLmlLuiI 

* 

j > • • JjSjjj Ferban j Dinocap <Captan iBenomyl j Myclobutanii Ul .PDA 


. '/. — X 0 Ajiiljj i ' jJ)A j 


^£>U1I ijjhCJI \jQ jJL «w^UIl 1I - r 

Grape vine Crown Gall Disease Biocontrol 


:«tft 1 A« 

. L..i\a»]l ^ Crown gall ^lill jjiili cr^j* Agrobacterium vitis bjA&jil i_u«ij 

s *■ 

cliLull s.lj^.1 ,*-a j ''~j ti_La«JI ^3 Cjtiili * a 1 11a .jijju 

jJLaaux^lj ijr^ “ClLi OoC- lLiIjLu ^ llj V A ll-l-fr. «--' Vi . AjJjlSuIl 

J y- -*11 ^ . \ )Iail j>iiA i"i-k Vi jlj . ojlj^JL aL»L«-«!I jl a_»s £• jlj^s) ^ **41 ^ 

Ajlla. CjLjlij ( _jic- !»j jl ltd jLa. kj\ j . Qta^AAi\ Cjljlij ^^ic- 

(jjlSlL) CLja^i (j* L>*® ‘C-H®O'* 

A 

. ^jk AilajJI ‘ Uxll ClliLj LIL ivIjL jjl ‘LH 3 

:^9j ^ * j ** 

aJ^LiJI Agrobacterium radiobacter A^oj^all jxc- ,^bll jjXill bjj-£j jj 
^ja j ^ ^3 (jjiill ^jia^A AjajliLJ Ajjo^ r-1 _•% u CliLwtiujl J3 ( K-84 

- - - . - -ort 



e % 

J.UII K-84 a! j LA\ aLJ* a Agrocin .jAuijj^VI ojL» j ji«j 4A_£il_ijil ^jjVI 

t 

.Agrocin 84 
« « * 

£i* 4jLt3 jxb. a!>LuJI o2a (jl lIiujI t K-84 LJ i& duj^l (jiSl ajaxdoll L-sjladli 
(jic- dij^jj du»i JhlLj t A.vitis LjjjjSjIL l_u*JI dibLj 4 jLai 

Aim Xiaoy ct ul (JL*]! (jS ai ^aI .A.vitis /jjISJLj i_u*]l Ail irtj *_ ^ <!t^u (jc. di^_JI 
A.tumefaciens biova r 1 qa (jjajll 4 ;; - - j a L Jj_& qa ^ 5A1 

(jjiill i. tiu's'' uiajjj 4A-d>j>*JI Lj j*K ill cAi'i^ui ij-« Jl 2 J_c. ja: Iioj (jiilj i (HLB-2) 
4—k4_jj qa } 5Ag Aim Staphorst ^llaiml tiUaS . AjAL^jll bj>««-ul ^ L_ii*ll (jj.UI 
A A'j l _butJl ^3 A. vitis diV>Lj (Ja<^» jaj Jsojj 4 F2/5 a! jLJI L^iu qa a]>Lj ! "l 
Reid j Burr qa L»£ .AiA.lj.jIl diLj-mJI ^ 4.null (^lc. ^aUI (jjiiil (jj^Si 

— t- 

, J A.vitis daV^bm - ]a*4 >.j ^ s. yjk j] j 4 (jimj^)iJ tCllj I 2 /A Al jl i^ iI (jl \ 5 51* Adj 

L_u*j| £jj_jl (_yl& 'Vi AlL*J F2/5 4J^LJI ijlj 4(Jjwti»ll 

ji£l QjC F2/5 a] XJI ji 4111S aa, ailj .A.vitis 0A Aj-inj ClC-liLO -■ 41 

* 

(jj ^ ^ (JiitAJ Alia jl Qtaj*AAt\ jjiiJl (Jj-kj d i3_j ^ (jiLkj L*Aij£ Ai]L*a 

A.vitlS (_jajJ1 L llt^A jjj P'2/5 aJ vL4l (_J»3 4 i\j ■»•. ^j| {.Lalxil (_jjaiu jS J JlaJ 

Burr (jl V) 4 AjLaJl (^3 jallijVI ^3l>-a t _yic- Amallall (^ Ig^Lajj (jA^ujj^VI »jL» jljSj jA 

jjlt 4jjjaJI A^ajliJI LgJeUii ^ JaL«j V F2/5 Al jLuJl (jl lIsjjI JJ ^ 5 5V Ai*^ €t dl 

( f 

aa j j u V tiLIaSj 4 ajj^xJI ^^Ul (_J*j ijS jjs I 4 ] (j<iaJ iaUI oAA (jlj 4 (jAuij^jvVl jl_>il 
Burr (jjSj Aaaiill I >Ajjj . (_ji»jAAll (jjlill 2 ** 4jlaJI ^1 yA ^ JaLujVI (jlc. AxajljjJI ^jic. 
F2/5 aJIXuJI 4j ^jii (_$ jjl jjjJI a X aKj j jauaj duli (^Ij ‘ aLLJI Aijlaill ^yiJI aa et cil 

. (_jo w >AU ajjjaII AxjlLJl (^ 

dlLujail Aajl__)Jj Ajjljjll 4 ,,. 4\^U (jlc. d*jjd Burr et al ^JUll I^j ^li (^lil ^jUdll 

* 

4 . tilSpjVL (_^jlj_aj! -iilj Sonicated dj^alb ~ 11 (jlc. Jude! 4 iUi£j ,^>4 
u^aLk (jj^J F2/5 (JLajLLuiIj A^ajliJI (jl ^Jl J--' -■ Ajilj ^LiA 4_ijl •> ill s2a pljV^ 



C.U1 


Kaianchoe (_> 4 i 9 kj jIac-j ^JaL>m ^jjjSLj ^jV fjiaj *t iiniL tcjjj 

« 

jUjui-ilj L_ljxJI 1 j 4_j»jljL* {£■*} 4jlj (JjiJI ^j£xJ 3 - r“ ) 

jjjj£ aj_^j A ^ • .v^,r (_gju£; (3^*-® JL-**x^Lj lillij i A.vitis 3-4 F2/5 
6 * 
ijr^Al jl t 4 -LiSJ ^ * oi«l 3^®^ l^A j_j3 j^ui I ^jjVI ^j«S ^>axj L ^ 1 J -■ t 3® / 

* « 
(_y> ^ J«1 * A ) <* T -U»-]I cllijj_a_jll <JijJ_aJI f-j3Vi iix. <ji 3^®^ lift 3° ^ ' (j^ 

•£j» <JS c5jj2^' 

£ 

^ H V 4jLkJ i i. n*ll <J-uli1Lj lIaa-JlII ^j. 3 Jljj ^ 4 jLs A_aj LaaII o-lA aaA i La I 

. tillil ^iLall jj4rtti.ll ^^lc. 



OUiil 


CjU : but j 

jlA j'jfl ^j Aj i J I \jO ji ^C*^UiU - t 

Sweet Cherry Brown Rot and Flowers Blight Biocontrol 


■ A*, a*. 


jkillj Monilinia fructicola jLiJI qc. CjbjjUl ^ jLuJI (jAa>* V 
(jialL» fjA j_sJlS .^i bjljjjlll jLaj jjlc. j a L»*i jjiJI CjiuJI JS! A all jAj . M.laxa 
«J_uU jjlc- Ca>J-iu <-_U*iijj jlfcjVI A ,■>■&! (jJjJaiilj AjU-aVI ■-. L^Ltljj 

t 

a ^ja iJI jj j]a ^yC. (jia J-ail IbA Cajlial Ajla*]l l1)I.1j . jLaill g-j L_Xuiik]l 

rjA Ailkl oil AjAjj j£jl j>ajl^)-aJl ^ja LuLuiI ijLkj'YI A. -v il ^LiJ tjj^J • ^)LkjVl Aid 

LjLa*jj_i!l jj^aj ‘ ,_K."-II IbA ^JlC- c 1 \ .all oj.J-i L ~'■'-* 8 ^ Li_aj^all ^ d it ^'1 a ill 

. (jjLuJI ^uijjcli ^gS Aa »iLa]l bjbujiil ^jlc. obj^jjdl 

^a- b ua l l (jlc. 1 CjLjjjUl jLoJ (J.3 ^AbSLui) AAaLS bjljLufll liillA jji _^b -lb] 
a*J (jyi tialii taj Liu tjj^ 1 bllb Vi Lgjb giliml b3j tjJ^Sj-ljlj 

e * < 

Clbl^aVI Ibf) ■ ?r.>t'lll ajaj]l lb_JJ La-1 jc. iais jabll lJuIAlJj Aj-AaUJI j-lt. ojaj]l Aju^aj 
1 baaia. ,_^aj-all L IUmj (ji (jS-W . b_>aj]l Jajiuij JJAjill ^Lai (jli £_jajl J ^p.a.>l-all ^ AAal^ll 

. AilaJl ^ a>]'lj ^bai]l a_yti J^Lk tjLaiJI ^^3 Cj'm * 

^ ^IjjaVI Jl LJbl tjjiiil (jiLail Cjbjlaa (Ja Cllbj I dll A-ajliall CjV^CJI jj_$Ja (j) 

. A J all A^ajULall (_)£■ ijjbaj^all 11 j’l A—a^La-all aA-^J l5a-Aj (jX- ill 

t « 

A a j a ill A-iaJl LjUul£31 (j_5lS-uJ A_UulLa (j^Lal iCjLiill ^3 A-bl^Jl 

jlijV! (jj^A • (jAa^aaJl {jjl£LSI j-oj ^ (jlc. Ijbli f ~iL^j-a _>AiS <a j %K.nll 

jA L>o_S , jjba^>-A-all al' obLba-all Ac ' a ill CjLjul^ll l j d$L ■■~i ^All jj^L-aVI idllj j-a lj_a.lj 

Aj^-LsJI A-ajLLall ^3 JLajlL^'VI ^ Aibai-all abb’.T all ljLuI£]I ^A bllb^lal]! (jlj <_ij^jja-a 

AdjlbiJI LbVU-LaVl J AjjllaJl Ljbllaldll Ajbiil f>iaj lillbj tAj^^iaiJi L—1\ 

, d-Aa^-a-dllj abboall ,jdic-_jA^all 


oY*\ 





•Jo j—11 «U^L flo 

- e 

iajjVI l-.I^UH jLloJi ^jjLjJI 

1 - Aureobasidiwn pullitlans 

2 - Epicoccum purpurascens 

3 - Gliocladiitm roseum 


■ia.j . JjLUJI jjij a jiaail wjjjLJI Ciaj tMonilinia fructicola ^jaUI jl»iH juia 

( _ s lc. 1^.1Jj 4 (Ja /AajJJJ> 1 ^ * X 0 jjjSjij ^Jo3 JSJ Aj^ljjSJl aJjljjJl (JIaaIxuI Jac- Aji 

i I * X ® J>ji'_> a - 0 jl j laall AjAjjjSI! j^JIj jl&jVI o XA -jLa. till j a*j 4jU jVI 

‘ « * 
jUj!Ui AjaujJlj Ail t -la.j JjLLJI u-jjl •> j| Al.ui.iUj Ajl iAj^ajjl ^ qjjjS 4<Ja» j AajJ jau 

jUt II ^La^>_J_uilj Aajliuj jjLi < ajl .Vi ull CjlijlSll: (_p_jJI AaIaX- (JjJi j ^iaj ^yjll 

Cjljj oil Ajjl u Aj 1.1a. A 4 ?k 1A ^•l_ > >iu,VI A J ui j ClllSj 4 L ja« a JE I 'i * 

. { j^jaA\ jjjLail Jj 2 LLulij i^Jasi\ .IuaIIj LabUill Jj lie. Igalc. (Ju^Laaj ^^1)1 


* 

A-a-ii i>as-aj E.purpumSCenS jLsil jLmlul jl 1 -a.^i A •}! -Jl ajjLa, ill UI 
jL&jVI A -t al A. A.pullulans J1 a» i..,i Unj I JjjjjSl] Ai.ju.jlj X °* Aauijj ajljlLdl 
Lol. X1 > AjLuaVl a j u>.> J=L± Iprodione (jijkiJI i j ; A <jl ^jaa. J El. V* A ■ aJu 

j Ua 1 1 Jl a » ,-i ml j .1 ■ >J—S 4 M.fructicola 1 _^a>ja 1 I J ^ °'' A_ 1 aI_UjI i"il jl .uyi 

jkiU Ai»lSll CjLLaVi lie. jUjVI Jc- A.pullulans jLiil j E.purpurascens 

i a ijl« *~\ i.il jjl f»v>jl i (jjlill ‘/.tVj '/. XX a >juj) j ^VI jLxj ^^3 


. ^jaijLuJI cpj*d\ aJL*3 xji jluill Ajj jAiii >. aa-uu (JjIaa JSjI Paraquat ^JujUm-uII 
jilaijl jjl Xa>j til] j£ . I "A Aajujj AjUdV) J j- ‘ Iprodione j_^LaaJI ouaII L *1 
i tdl A. y\ \ * “ jA ^Luj^I (JjSLaj G. roseum j ui 1 1 j E.purpurascens jL^a!1 

. AjjljuUj C_^i»A u^J Paraquat (jujliiuaJI jlua ^yi Cj jaE (jjJI 

c e i » 

Ajl A 'y j 4jlxJill jJJjSjj jlAjVI iic. A_i ...'i ^ylc- eaLuaJl CjL_)laAll A-J uu jlb Lol 

r 0 

A_iaj jl 4 Ja/CjI>w«_Luia (jjjS3 iXa.j ^ • jaJSji; E.purpurascens jiaiii JL«*iuil iic. 
AjUaiuil ix. A.pullulans jLail UI .X XX,U JjjiiSlI ^a AjjlLJb X ^V,A ;^U1I jl&jVI 



Cjlul 1 ! (jia|_^xV 


4 ’/. Y • ,A (jj£i jLabll ’'»<*• 4..Lm„j (jli J_« j iUlljAi 11.1 a jJjjSj aAjj.j ' F A ^ ^ ^ jjSjJL 

' y * A" ^ j±Sjij Aic. G .roseum jlaill I_ai .7. Y Y,1 JjjilSIl <Lijl!Lalb 

Apill j! C y}^ 4 / Y *\ aAsbll jlAjVI A p.i ClulS 4 ^j a j Llilj^aiiui-a oAatj 

. 7. VA,r jlftill aac. Apj jjjlS jb^A j ^i£ Y , \y Iprodione 

* 

Ap CjlillS jLaxiull llialj ^jjll JLpall Aj^pll GajlLdl jl baIc. AinaJ (Jjill jSpJ 

*■ 

^jjliilj ^a.L$j b_ij-uj i A i j ^Lull ^-Lc- j a nl <■ &j£jj ^jl ^ ^ t A a j 9X 

c^-ajULoII ^9 aIajuLuuJI a j.,vit cjUjI^II ^jU aJL^ ^^9 . Ax.9 i j iiajjj 

t C f. 

Ajl ^)l Aft 'll 1 jl A_^j_&LJI A l xnd2Lj e(^ut (^jia_^dl i fl 3 ^ic« (jl 

* 

A-wlSILqII ^JjJa /^C.j t <_^aJ- aaII ijj_3 qa A a ^ 1 3 a 11 <^9 Lfl xaJD J_lL»^j ^JjJa 

. ^)Ja^)Ajall lua Ajl*ii I Aj^iajl i-llIxaL^aall ^ua*J jlj3J l£11a£j & AjjIjiJi jljpall ^ic- 

wlU j^JJI LJ.J^4 jjjx. jX Ai^^l <ujt£ll - T 

Stone- Fruit Trees Monilinia Disease Biocontrol 

‘X* 1 ° a 

jpa jAaj_di !,ia . Monilinia laxci jl»i]l jA diLjjllI L5 J l jjjLj * jys_c. ijm'ij 

Ajjj ->.11 GijljLall jli 111 . "jJ-’^ J'G ^ i_ipjj dlljjjlll ;Liu japl^J ,^^11 "jjbij.ll jjJal__pY' 

4 t t 

^jUaJ-iiil Ail . r'LskiiU 0 Joipx A_lljVI ^jljjJI jl L*J-uiV 4 <a^ all J j-«VI j-« jjiaj-Jl Ia^J 
j&j t Epicoccum nigrum jiaill <ljx4 ^Ic. -vj jl ^ <iui Melgarejo e/ a/ 

■t 

M.hixci jlaill ^jjj ~>-ll ApjliLdl aJLc. sf.U£ <1 ^jL £±uj 4^jjJI Ijjlsjip jj» 

jbqll "-J ' ■ ■ ^ic. ^jAulill (jAJ Jj J J*"^ d .A'!' A ; <j 'Kj ^ *1^ 11~i . jl (Jiudl c.1j-jjJ 

4 J Aj * dl jL.oll aUj -j’j j. ■>■ a! ■ " “ JJ ib «Ajll awLall aAA 4 FIQV1 pifl a^ba jlji*y ~'i Aj.’.l 

. E. nigrum jUa-ail jiaill ^-jlj-a Cr* klJjcj 


Jjliili AjjjaJl 


'-{jjO Jmrnh I 

4 1ml j_j Mon i I ini a iaxa jkt’il ^jx. ^ n.. xJl djljjjlll 1 ,- Y <i 

^aj-9-Jt jjjl£]| ^jLLo ^ jkill iA±*j. Epicoccum nigrum jkill 

t 

oLpyi L_iijljl t \Ij <ii \ a jjlc. Flavipin <_$jj **11 >Vi«ll jlji] 

bLojjiiJl i a/uCi (j-i* jjjj jLiaJI Yxa (jla liUiS . «culjiJl AxjjjoSI (ji Lgiaiijj M.laxa 

(_paj-4*ll jkill AjjLijjS]! aliliLA^j a jjjS CjIaaSi . Aajliijl <^3 

I_ujljl ^2 oJJiS CjIAjacJ >.~ 1 . Flavipin a^Lolj jl^ijeJI jkal] 4_^ajjt«l| tjLajjiuill ^jic. 

jkiilj ^LaLul! AaJ L*l£ J_giaJ i Ajjuala] i J±i- ClL».iiull (Jld (CjIaIVI 

f 

(j^ L' l . ^ Vi ijj-Xtyi ^jSLiijjixalU -kOL aiilkS .Flavipin SjI_*j jl E.nigrum 

e t 

^Lj-a-Vl jjx oJXiS uU^j t wjljj->a'i (j^ aj.'-i£ J.lxl tU^LaJl } Mill 

net 

4j iiir.^/1 ^ - J 'il ^3 ^3 ‘I» ' Aj . A.jlj>ll <xlc. V AAil_j-a 4-jiA^Il 

. (r*. yi jii)jkill ^ ^ji 

Epicoccum nigrum jkill JLaxLwI <_ ff lc- .ilSUH o^a? i^jLill aik GLlxI 

. M.laxa jkiil ^jc. ■ _ ^^^11 Cibjjill ^ Ajjukl -LajliLslI 









CjIxJI AjjAaJl AjtjlLJI 



jLiil J yx E.nigrum jWi cLiUaa ijliail ihjai : ') (&J 

.M.laxa 

. M.laxa jlniil CiUjA ljjLuJI jjc. ^: A 

.M.laxa jLill J>». E.nigrum jkill CjUlia ijliill :B 

. QjjSia y * ' ojJo^Lxll J^ia 






> ■ lUina : l*oal'> 

** 

OLwOa^l ijjOjX ilajUiit -1 

Citrus Canker Disease Biocontrol 


:«Ui> fla 

Xanthomonas campestris IjjjjSlJI /jc. <■ n.n*iJl CjLlJ^a-^JI 2.'~' m ' 

* * * / 

( If11{SI p V1 ( jle. A~' ■'■' flla 'j < Cj JuLo, /'-vll ^'.^ ^ya ii^lj pV.citfi 

<!L*_a (jjL jl^jV diVjL^o Umona < Citrus limon, Citrus aurantifolia 

oJlA LaJ C&J *>11 Cjljll .V->«li (JtojLLuil l^J'Aaa ^y a (IjlA CajLLal 4 jjLaJl91j 

lLiSjX- ojjJkVI . Ifrifc a^pSJ tilljj Cjjji, (jl£ AijUl 

/^yaly*a')i AjjXaJI 4_ajLLall AjjLc. a*li£ alllj ajluaal! 4j__)IaiJlj 4 jj'**-! 

. CjLnli P jA^all 

:^J0 j a * 

t 

4jLaaVI tjjaiiall a_iiudl jaI .Liu LjjjiJI qa ^Ijjl Aj'itj dlljA 

tljjjjiJI oiA (JLJI ^ 

1 - Bacillus suhtilis 

2 ■ Bacillus polymyxa 

3 - Pseudomonas jluorescens 

*■ 

li«J J >11 4 *3 a all 4 a. jjaJI L_$J iCjljjLH £yn pljjl jJliA 1^1 Ji ^ 

CjljjLtjl eii tjjJa^all 

1 - Aspergillus terms 

2 - Trichoderma viride 

3 - T.harzianum 

f s * 

j fli JyayA AJiuJi OlL&l aiA J«V-),9' ,jl ei x iail Lula^jVi JaJ /jAJJ 

y2i LgjL J—a.j Cij .-» t Bacillus suhtilis bjuu^JI liiL . 


Cjlfill AjjAaJi 


Aj-uaL ^ Lu JLij «jjlx 1 £,V ji 1 » ■»' (JxjuJI Axlaj-axJl Lijjj£aI1 

(jjj£j eX-^j A A * j-i-£j_jj 4 _g.Lui X i jAf. Calj L)j_ij£J! aXA J* ■» ~i ■■"' . 7 ^^ 

Lj_u£i]l JjIaau dliij jLaX^J (_gjXvAll ^j-aA-a'l'l (_fijp LaXx. i Ja j CjljAjLLmA 

. M * A ^Sj (Jj.1a. 'j (J-a j Ca\^a.*~Uua a.la.j ^ ^ (_$ j Ai^s^a-all 


(jj£j- l B. subtil is ajLlaxll L^)Jj£jI 1 ^jlj Ij^aJl l—ijjJa LLiaJ Ajl Xa«j 

< 

t$-i>jLLa Xic- t ;_5jXi£jJl CjloXa a -all r-ji: CjjXa> Ajjj*_aj opli£ ^)A£I 

t * 

41o*Xuia 1I CjLjla&II Alkali] Lai . (j^a^Axll ^ISll <£_^xXa l$-ij XiC. t(jJjXYI CjLu1£11j 

Xc. ^j-all 4AjlLa ^ aliLul£ll aii jjj j). l$kaai jA Aspergillus terreus jLill <jl£3 

^3 Cj_^£ j ^_i!l A 4jjAajl A_ajlLall - a j Ja jilj ( XlLlil] ^^Xt.-all 5*-j) aall ^lc- L^Xj 

. v b£]l<>a Jj^l J^l 


Jl aa'i.ilj X.CCUlip. pv. cilri (jjlSJI >*j faj ; Ti AaLwm : (YA) ^3j J jXa 

. ijaaj-»!l LjXa Ujidijj ijlXxAl XUJlSjl 


7. 

^isjxJ 1 AxjtLa 

7 

(j* a oAmI 

jauai AaIux T^la 

a*j0-*3' >*^1 

Ja«j-aall jIJtajI jjliil 


v* 

U,Y 

Bacillus subrilis 

o- 

£ * ,o 

>r.s 

Pseudomonas flpurescens 

iV,o 

ri.o 

AM 

Aspergillus terreus 

rA,o 

£^,Y 

V,n 

Bacillus potymyxa 

£*,T 

£A,£ 

XX 

Trichodemia viride 

iA : r 

i 

XX 

Trichoderma hanianum 

jXo 

> • • 

— 

Jj>i£ 


: JjAaJl jjls- xUa*5U 

. Xa 1 \j 'A ill o^aa.l*iA ^lc. jj-xj ^j! ^jxJ Xt 

. Campestris ls m Camp 









OUrfl o J*'^ ja ji <U^lilil - f 

Citrus Root Ro t Disease Biocontrol 

Penkillium funkulosum jiaiJl J'air..vU4*j 1 i&l-1 

;4WuJL maJLa 

<- t 

jla-ii! ^ii! Phytopinhora __>Iaa]i jc. a-ummxI) j-iaJI jlLc.1 ji 

( e < 

^VS jx (_j-4 j i 4 » j ikll ^jk iy* Vi«til jjajjxiVl ^Ai jx 4.1 lx ~J) 4Ajll xjL)'u.ia 
^IjjJi iJl-c- (Jxi^va;! . (JjLaJI ^ij (Jjl.-'iLxll CjLc-ljj aj> j i ^ ^Lxj. >. l ji...i 

* t t t t- 

jl AjxLkll Axc-jVI iJ la I'UaiJuili Ciljliill jx j^i-Vl ?l_^a.Vi j>t ajAa-dl Jsaji ; ^CiVLixilj 

JjX=J! /jli-C-lj CjU lirax %11 AjL^V j Jjl (jl£ . JixS! ^3 JjLuj-s. U.llmj i^ikij t JjLixSl 
i ..llitU ^jAlaJl 1.1A o-IjJX- IjjI . \ ^ T ^ <_lui IjjJiijJjLs ^jX- A, A ) *u 1 All 

c t 

ji_& ^ 4 Lk.hH ^IjjVI ^aI jAj tP.cinnanwmi Lgix CxL^axxJl jji> 
tCut u>» x >11 ^ j-»■-»> 2x11 jj^Vi {P.nicotianae <~ijljxll ^Vl) P.parasitica 
jl > Hilj Ll]l_ixcLX_aJl (JjhLx ^y3 (JSLLxl! > n n*il ‘ ' ‘ ■"* t-ljjVl aJA . P.citl'Ophthorci jA 

. ^JlxJl jlali jx jjj£ ^yS 4^AUil 

ll*jA3 JjjLoJI ClLjlaiJI jC- 4xAxaxxli jj.l_aJl jlic.1 ^jLLi dljlS 1^0 4ix 4_jl*j 

< t 

(J-qIjjJI ^jl Vj i SjS^La 4-ajliJI cJjtxuoVI (jlfl CjIjIaxJIj Ijjja 

*■ 

aAA (jl L~.1J >. xlLl ijjjJa (Jix 4j_p3_^x!b AjL^^LI i_ i LiaoVI dilA j"' 

* * * 

L^iS ^ylllj AjjLajSII <xjlixll qC- Lx) . )fl jali jl <xjlixll jjl (j^u Ajijjiall 

L^la i Fosetyl A] i Metalaxyl Jix i^xwaiaxll CiLjlaiJI ^LjL All 

^yiJI AxILkII _;l_)jxaVlj ll^Jl tt.ml.ul U-il!lSj L 'p‘"' 4jjX.__>_a Culj 1 7j.a,ll L^ji Vj i ixjLixll ^3 

^x^)xxjl (jjlAJl ;jx LxVVLx Jj ^ * u liDj ^ylt ajLj ((JxxaL^xli L^JLxx ■■'J A-Ll ill 1 ^lljiJ 

. ‘ 1)1 Xxi all aX j 1 AxjUx 

t « 

(jx jjj£ (JjS (jx diuija aa ijjiaJl ^jjaljxl djbjJai] AjjxaJI CijUxll (jl £X 

0 0 

jc. Ph\tophthora jLxll Aj^^xaJl CajlLJl jyk- d jj__>^ 1 Aiils CjLxIjj ^]Ua jl Vj 

iAjjJuJI CjLuIjJI (J>»» ' .Cij£3 oalxaxll jl ijtlal.ll AjJlc. Ajjlaill AilSall CjLijAll JlaalLul 


orv 



Ooil! I^V 


Phytophfhcra j]=la 1I j£. >.jli .n 'tall jJ_a]l ji_C- Qtaj-A ^ ^uai—i, killiA i2j.l_aj <uL 

;JiL» jf-ljjl (JUu».1m1j 

1 - Aspergillus 

2 - GliodaJium 

3 - Myrothecium 

4 - Pemcillium 

5 - Trichodenna 

j-» IjUajl objiaill j* Penicilliiurt fimicidosum jbil\ jajju 

li& ofrLi-S jl. Soil - inhabiting hyphomyces ^j-n-uu ^ill 'Lj>A]l CjliSLui i*ii j ^l»al l 
tTsae et til ^UJ) Jja j-a ) ^AA as Ijjisyuli jjuiaJI ^l^jl j* xi^c- 

jjlc. (a la 1 1 IjjiiSjjjli \1 .'--*21 ^3->all Iaa jl aILkTi liA ‘' i y 1 ailj 

j £'i ol 1 £Alll jj^la j^C. 4 j^ajlll jiail (jjiijc. j la i..- 

P.parasitica jLi]\j iP.citrophtliora jiii]) 


t^j/oj —^ ^ ~*- a 

jl P.ci flop lit I lord all jc. 1 n 1 . A Jl t*il j A-> a ~JI JJ \ -L ^yajyj! 

li^S . PeniciUium funicufosum jLo^oll ^jLill i^jLLa P.cinnamonn 

4 ojjSXall Cjti__^las]l jX- • ilm-ILa]l jLaJi JljUjJI J j 'v jjuE- _ wa•»- Ir. sj_la^o ^jUall 

jjjjJI Jic. (jaJ jS3j < £jiVI yu sjlljj (_ji Clcul ^>_n£ ^>jjL> <lj 4 4_l^La^Jjl ,ji 

j-Aa' l x jjjjljjJI 4 jlr. j. ^ ~y ji]l Aj ->.11 jaiII IaA jl . ,-1 'll 

JjAa.) G_jj»-a (jaJj Ckjui.i jji P.parasitica ^pajA^ll jkiil 


UjajLj (ji LflSj iP.funiculosum jJ»iU CjVjx. diai 

iljjJI (jlc. L^jjaiu# j_jij jjl (ji v tb-aA 1 ^ iS 1 j t(_pa^>xll C4js^. ^c. 

4 1 327L Aj jj«il Laixl 4 -1j ^ All ^3 aj-.i,.iS iiliS ^-a jjlll c-lj >'n ■> ^C-jj^a ^Jqaj I 327 S 

£ 

^glaXJ T327 H Lai ajiJjlj-aJI jya laj *n! Cjlj 4 ^>r>j) a j_jl Cjlj ic-jj^a ba' 

. jJjLlJ! jxiij*]l J <Luij jjj y$2 Jjkj Lai 4J.,',nAa jtijal j_jJ Cllj ACjja 





T327S fj\ iikj .iia t^jaj-aSl Cij.ia (jlc. tCiVjc. Ciaj oLa A_wiSli Lai 

ft c < 

Cjlj-aiil _^aj ojbj ^ JJjLj (J-iiaSl Lg-ils tilliSj t ^ ^ ' Jj-ljk ) (jlc-VI jjjLj]! 

^ -lljjj tliVj>J«JI oJA CjU a alj AilaS <l»ajHj Lai .T327 H IaAsJ (jjll i Ajj-aaaaJI 

f t f 

. liilj A*J JSj t (jLa*lu^l jjJjVI £AjL1 4j«jjVI J^La (JjIjIiJI 

i i~iL ■’-<»■«■ II ^j-S. j j "i ^.11 L jic. (jia_jal o.\l Aj jj-* AjajliLa ^ljC. lJj‘* v " Ajijjla (J-*-^^l 
(JjSj 11a i ((jaljillJ LjljjUSI Jj-laJ 4jaia-«ll Ajjlll jluaxll _jl»all ^Ija. ^Ui Jala. 

f 

. <AJiiuLall AjJjJI ^1 L$ls_> i_La jlaiJI ^jjl_ja. (jl*^a (jal_J»Jl Jj.}_a, ^yaC. (j* 4_JUj _jlSi 

C 

Kji Uala. JajLLuU La-lif. tCjLjiJl ya ojbj A-Jlaj ji£l jl ■“•* all jL.aU ,jLi ■-*!' \ ‘C 

f 

Ajli i f (J^La. l ,1*® 4 i ..]*1 j aJI.aO... i .lie. Lai . AjjjJI Jyi '/. ,V AjjJlJI 

P.cinnamomi <jc- 1 _lwi^ I ,_j^jJI ^ aJUs jiiSl (jjSL 

^(jjljfr I uj^LLJi JM ijlS' (jjajJI t-ii«*a £a jl . n a i l (jjlill jjjlj : \ * S j» 3 j JjAa 

. (jiall (ja AjjLU A Avj jlaJI JUjjJI 


frl/rf-n _j(j wli -1.1 c- 

^Aii^ f >La 

jL^aali jiaill J-ljji 

A-® 

■JL^-a a 

O-P 

-jL^-a a 

L>‘^ 

Lh^ Llj j 

t. 

tA,£ 


ot,£ 

Jj>u£ 

f Y.1 

A.t 


n,£ 

P.citrophthora 

t£ ,£ 

,£>i 

■’A, A 

£“\,- 

P. parasitica 


: JjAaJI (jJ £■ ulIaa!^L 

.!. .V A'^\; 4jjji JjO Jaiajj ■" J; Ajlaj ^lt P.fwuculosiun jLoall jiakll ^U] ^j-ajj jlS 



































Pythinm nunn jJaill JUaYnU «UjUill -u 


(jj _a.VI CiL>i»iJI (jic- J iklj jjjjJI LliLjJaiJl jx < Pythinm mum jia-Ll I 

jx jkill lik Jj_c. ^ iLlj . (MA£ 5ax Lifshitz ^11*11 aJLa.j La laa) Mycoparasitic 
^ jlaill laA iilLajVI j-a tluiii ail . ^A£ Aox jjljjlS ^ pjx JjV Ajjall 

L_iiajJl tCjLLnll jx jA£ AJjill £iiaxi (j_j3 Iaj^Ip Ja 3 tdlljaLJI Cjj>a tjtapA iajau 

«■ 

laa jL CiL (illiS . * j a.la.jll Ljxall £-jljx ^ Pythinm ultimum (j^jj-axll jUill jc. 

(_jaiaJI I g Z«a jx t (_£j_aVI Jj A all LahjUa jx j ^ jl .Vi a ^jlafill 

. CjUI (jV jLo Pythinm nunn jLill jL Cuiij *1 aJuj UUlj . Phytophthora 

jC- j«Sj j A jlc. JilaTu j_jill) a a! I jiafiJI .1 an pLl Zn 1 ^_3 j t-a il 1^_4, 1 a C jl 

jl t Phytophthora sp (jx>j-ax!l jLill CjUjA J^a. P.nitnn jLcuJI jLill t-kliall jjjL 

C t 

jlaal 1 CjLa_jJS_^j AjV A_i_ouHj 11 jl ljLlj^JI pJA jj_Ua jc. 


(jjjL jc. jLiJl jjlc. Pythinm ultimum ^jlij jl P.rnmn aLoxll jUill j£aj <L> qjA*ll 

. (_)j3_}xll CjjAa. JlslLj ((jo_>aall jJaill laA uljljLAaJ (japia. 

4 

J] t_Sl.'n i Laic- i jlijalll juji^>a_a I ^ ' * ■'-- jx AjjaaxJl jlj^all jx 9-1jjl j>>« ;■ lilliA 

jlaill laa jli iilla£ .Ajjall ^ P.nunti CiU a>A j-uS JS-ij ajjj l^jli ^Ajjill 

aljxl! (J lc P.ultimum aJI jkal l ^x p*Li£j {jUliai jl La -j P.nmm aL<aJI 

. jjl^ll c lilll p^USj jjXjll ialuijJI ^uailaj JLilUj ( p^2jixll Ajj^aall 

‘{j/Oj, ill<Wjl i do 

jl Phytophthora parasitica jc, ^ jja^JI jix- t>»_>a ^jUj 

aa.j ail. Pythium nunn (Ciljlaill JiLiall jLill jUaiutli dllaj P.cinnamomi 

t t t 

a jmiall tLa=x-Vlj AjaaxVil) ^Jjlj^llj iCjLaajljjajuilj CjLLiA ^lc. jUoH laa jl 

c 

P.citrophthora t P.cinnamomi jkilt L^ix i jlaill jx ^l^ll A_u_xj»J 

(TT t ^-I^VI pa^l j»jjlj.ajall j-xj ^jk (jpjj'T) l_uxuj (_U. rn .all ^^2 P.parasiticaj 




P.nunn j> 1 *>»*11 jlaail CjI»a >1 AiliS (_p»Laj j . \ ^ ^kj (Jjia. ‘ (VT 

Lo tl^JJ.^i ^lLulo 1 j .'-»lo ^ il /jjJLjj i CajJ Ol git! 

p Ijjl Aj^Xill ■-—i'i•» a Vili A3lii£ (jlj _l*j ^jUj^UI Ja A ^ja l 1 i—iUjaJ 

AiliS ^__)jaS_i_ij . laja ^ya ’/ \ A-iLlaj Aju jljjj Clajl (IjjiSjjjli ^aa^\ ^a&il 

a v. _-.U ^ P.parasitica fj* 6 i_^lj Aljx-j P.citrophthora j P.cinnamomi uLuaj 
Cjl » a 7i) 4_sIj_£ ^ Cj^ Si J v i P. HU fill u 3 —^y3 jti LjJ] 1 ill /--»«U 

t- t- 

Xic. . P.nunn jLil\ i*l_L£ jl. jli^Jul j_$j jl P.parasitica qa ijjJOi I CsVjjJl 

Citrus jlaJI JujjJi jit lajiVt (_yi Ajjj V * * <iai) oJj^j 

Lala. AiSIj J^j (_>o» < P.parasitica jc. c-u^Lall sinensis 

.jL>«lVl ClaJ ■ a j 
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. ^3 Pythium nunn jJaiM Jl**2wL Phytophthora £|^ji knVij (jlc JiLSJI : { M >) JjiSk 












jkill 4_jL,biSI frLox-'ifl Ljlj-jiijj ^jic. Pythium lutnnj .kill Jikii : (f 1) 

. Phytophthora sp 

. jLa-JI jlaill CjUjA ■‘ijL P ritrnphthnr /1 jLM UaJjjj^VI — A j B 
. P.parasitica ill J>». ojL i »'J'' jLoJI jlull tlilijA = C 

. A , ,<a\ y'^r- ( j y jaj 'l l J. l '~ i la -.A ; 

j_yaj-Aj^\ jUt'l j i n r. *' - ’ ■ ‘J>»- l—Ailj jl i<\ <all CjLLoA I E 

.P. cinnamomi 

.^1±Ajj£l1a r* * ^DjlnirtJ'l) jjjtnlll ^LuL® 

------ oii 


clilaill <4.jtLJl 



Phytophihora jLillj Pythium mom jUmII jLiil jm J&Uilt rwijj : ( ft) Jii 

.sp. 

i_>ojkill Cjl i J> £j t, Vlj UjAl ^ A > i5 jLuajJt jlail! CjLk_JA ' A 

AjjlLJl) jjiio U,jL* jlaill OlijA . (T139) aXX* iI 4 Iujjljj P.citmamomi 

. (ji _>/uD OlijA a-4 

^Utll olJLiA jL^JI jl«i3l olij-j] [£a » jjje. 1 —» L»Jil l: 5 
. T593 aTsLlII P. parasitica (_p» j*A\ 

a]^Lu P.parasitica (jjj c3j^ vl oLl ^-^1 ■* Jal^jjl: C 

. ja ijaoS flag'll Jjjh. -ji .'«■ *j'i jlalll (jSLtl jjijj frljjull 4 (T131) 

.(B lol) £yk A*.jlikj (jaa ijaJI Jiaijl Cllijt (JjJ.1 Aj^U >1' jL«U OlijA ;D 

jlaill aL^Ijj ilUi .j ^U« P.cinnamomi (Tl 39 aJ5u) oUja :E,F 

• jL^JI 

, jIlajSLij f * (jabi o^AvaJI 


OtO 





CiLllI jjiSf Aajljult 



jUL Jlii^l cXii iuL->l Pythium nunn jL-JI >ill JL-iJ j^h : (VT) Jli 

. Phytoph thora pa rasitica 

. iLja-s jiaJ Vj t_yayui jJai V (JjjiiS : ^ >jIj 

. (CjjL ^ Ui ) Jail iia-j] JJKA j\=i -La .JJ : V fij 

, 4jc. X t * A_iuuj Cj’oliill j-»j Qdiijl J »Aa.jl jJal '. V 

. ^djLa laii JjJ j Cjlaj j jLd* __>Ja> + (_yaJM jJaS '. £ 

'i ‘ ' ’ (JajmI AjjjII iTlLajX. (ClULu 4 .»» a ^Jyz-1 jaJ£ . £-uLwl A j / u ’ ll _)aX- 

• fl/- /«0» 


oH 





CjUI iajLJl 


^uiUil (J-^aII 


iJpJI gittJ ^a(j4^ <L^f 4U9UX! 

: ¥}l 

«UmJ1 I) j& 


* * 

Pythium debaryanun diljjLiJI jc. <-n^v; iaLlJI <^1 jjiaJt (ji>ljal 

Fusarium oxysporumfsp. pisi jLillj Rhizoctonia solanij 

'. tCi Laj aall 0A4J AjjjaII AajlLall (Jaii'liin ^yiJI o^L’dfiall CjIajISII 

. PS4 aJI^Loi Pseudomonas sp. - ^ 

.BIO H'X* Bacillus subtilis -T 

.T6 aIXj Trichoderma harzianum jLill - V 

Jil JJ oji lAialt ClliilSJl i—illaj tA_lAi.La.jJI Lj-^all J t_jjLa. ~]! $. jj Ale- 
* * 

Aac-jVI J Ajjjll Jl A_Aajaall CiLuKlI ^Ul i—iLlaJ lillj A*J JIjjlj 

C UUI Jaikj .Fusarium sp j Pythium sp jJoill ja X® j R.solani <ja X ^ 

. JalS 4jJaJ Jn LLujlJ ^Jj <J£ tlallj Jaijj Ajjilli IjOi, 

« 

t" 1 j “k 4^)j jj aIaIjui ^ic. till jj Ac.tjj cij ^yi »*ii cjLjISII l-iLaoj 

'jUJ J&ii C_aji jjijJl ^ilj , »j jj j Cilj a « j-u, a jjjjiu oia.j A ' * Jlj_Ai. sijjj (JS J a Vi 

a < 

Ajji_aJl Aijtll I jj_i'i<i jl A-LLuJI CiUjaJI l-u jl tluji tRhizobium leguminosarum 

(jjLilol J Lg-lcljj Ale. ajLyttall ClliilSlI <ja ^_jL LuL^j jjLH V jjjull L$J A ajiaSI 

* 

• JalL AjJala J _^JaJ j j t (_gjb 

t Aj_Aajall AjLaci'^I (jAaLi ( _yi ajl ii-iali Cilijl£JI s^LLS ^ ^ X 'j ^j JjAj. ja j jhl 

. tAjlii (JS] (jAa.jjmll ilimj jbjj_j tAjalill iliLLnll oAbjj 


CjLill L ya\jJi Ajjo^ll 4-*jli-4l 

(j*a)jjk\ £ijx± <^1* SjL^laII CjLmIIUj <L<aH jjij <UL*-* j-ijb : (UT) ^3j JjXa 

.jjaJl Urt'jLHi^ <*£*!' li^iS^ll yiej ijjiaJ! 
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* t 

Bacillus j Pseudomonas Lj j jIJI 4 ( \) X) JjA-aJI q* jj; 2 j 

d n •». t^LaJI jji»] |_P3 _>aJI jLa jjic. jaaS jjjU LjJ Trichoderrna ^ail\j 

(JiS 4 AjL^»^U Ajia'lllj ILa^ l ^ '/. ®0 ^jjh ujLuVi (JaJ AjL^VI A«AuU dliaaiikj| 

t 

jjjIj tiiliA iAjjiil jJaw J^a dlljjUll jj^Ja Jlaj <1 wo11j Lai (iajjil jJatw 

^J] X X i, ^ /j-* 4 jI*oVI i* u'^Li ~k j| { (jJaj-Ajl j^a II ^lc. a jLa^aII CjLijLLII aA^J js-}} ^ 

« * 

. Cllfill ^jlc. AjjAjaJI AAxll AAC- Ajjj ajL'rtall ei* jjl Luajl Aa>j Ail ■ jt^o 

Axal£]l (jJalj^a^U Aj_jjjJI A_*jLLall tOl i'j-iaII CjLuliUl oAA JLm_LuIi ^uajJ I a] 

. aLli]I dltij jjAaj JjAj ^^jJIj ‘ 

ril m;li ^aaH - V 

Peas Aphanomyces Root Rot 

jjJb JJu«JU «UtiU o^jUalajl^a JUjCUoU iUjlflll -1 

» J a i a a 

j- G_».lj Aphanomyces root rot aIuJ ^ ^iL» jjliVt jiaJt 

* c * 

^ aij-«j*il jiaiil ,j£. jjJaIL a L-U hi Jj J j 1^11 (_$aI wfl ,t S*VI j_uLi]l Ujij (jJalj^aVI ^aI 

L 1 *J 1 a j i j \ -v 11 AAiuIl jjjJI jAj Aphanomyce euteiches f.sp. pi si 

« ^ * * 

jjl (jiu ■ J .a ill |jj» Cj3j l ji *t... >11 jj.'i ■». ^Igjj 4 ojaLJI j-ai] o^ixall Jills')/! 

aAjJ Aj_)ill <j_a. (^Aajjxall (jjlSU AjSLnJl jljJo'ift y 

t _ sr a jLiJI <jlaiJI (J a\j£. (jj& (ji (j^-«u CiljLiiil jjx _yji£ lilliA 

L« IaAj t aL^iiI (Jj i t a C il \r. ^JLa. sAjA^ (All a a V' (jjjSuj < e^a iu aj a A 1> ~ifl ajjA 

IAA i<ajlLa atliSil aLIs AjC.Ij_^ 1I ajjAjl ■Jaaj 
jJIa. AjI (_si^J ILa A_ajlLa ^ illai 4jj\aA CjIaaaa j3jJJ V ^ ^ V 4Aui AjliJ 

t t 

AaajLuoII aIjIxII CjbUj (jSA jjjia jj C. Ajjjll aLLm jjl dl^Lal 4 UjLui1ja 11 ^a AjA C, liiliA 

t t 

l j ’'■» Aa AjjAJI Axal^Jl LjLiill ( jAalj^al ^jAn» ) CjLjjt ut a A-i B - a I ^jl jjSxJ 4 Uj_ii 



ft 

Anjl.n '1 aIjUII (ji (jjj-iVI Caljliill ajju Jit Brassica napus tiiiJl jj .A.euteiches 

jljj«!l oaa a — ajj .( GSL ) LJ j-^jjj Glucosinolates uamZ ^ t yy ■«-; 

* % 

£tilij t Lj^Jil GSL JlaAi .JjAjII ^yS jjfLl J}£jJ u^l jSJj ‘ ‘~'*'^ Olli ftlja .1 £Ja», 
iThiocyanates * Nitriles t Isothiocyanates J-* ■■“* Lih_a—« a ^ ^ ■">' ; <j . 

t- t 

j_JIj CjIa (j_j£i jl jS^o CjLl£>JI oaa J£ . Epithionitriles j Oxazolidinethiones 
Thioglucoside jjkj GSLoaLo * j !■* -■" i yc- Jjiu*Jl ^ J VI *»j* dl 4 j -.11 tili *WI ^Lu 
CiLill <^J\ ^ GSL y* Jj_j«j .Myrosinase Laj gJucohydrolase 

t * 

oaL» y jSj .CjLill ^yjtj Jlaj JliAaJ LtAit jl tAyunVl .i.t^ 1 a ^jlLt \) A XIj 4 «. 
Cujil I4JU £-jJiJlj AjiAAil jjt jjiJI jij_>a-<i (_yij AiUJJ tliUJI Cjlijit jjfl AAjIj GSL 

ft 

aLuiIjj Oj_S j aj (j-uijL.^liVI jJuJI (ji_c. A_Aa a j * J -> II aL'LJI CiljLu o«.Li£ (jj 
^ J L.-'^ VI Ait ^AV iiu. Chan & close AiaJjjj 1 aa^ Lewis & Papvizas 
. JLail ^ JLwLui.VI Ait Muenhlchen et al aLJ y ) H * Ai* (jij tA4a.la.Jil Lj*-Jl 
JUI £i_Uujj lulyfc Ajlail (jljjVI JJaJ y» oJ-jILaJI CjIiSj_JI (jl cLtlail ft VjA j^A Ailj 
A j Aa-i Jl J_JI L t.'X'ij ~ j J ‘j ... jJl yo JJkj ^ If. ^Aalj JiwJ JjjA AjjJI y AjjjSli 

.A.euteiches jiaill 

oaU jjjLJI JjL 'll; ojjLkUl jjljill jaj AjVLt dili* jl (jJI ^j-ii JjVaJI jl 
* * * 
j\ ^ 1) J }iu cliLkjl ^ Vj 1*) XJJj G5i 

pla (j^lill Iaa ■ ■“yj. (jiliil eLai fLdl jibll jt aJjLuJI GSL J i^ j 

Jijja-t j- ejjlkiJI aIjJI #aa jl I44S dwjl tiLJ ftlj^L aa«i Smolinska et al 

* 

A.euteiches f.sp. pisi jkill sUi L»UI tiljjjhll je. Aijiu^JI tCailll 

1 ** 10IU jj \_>1 ^ ^ tf\U t (]yui GSL Jl A *~j * 7- ■» tiljjin Ljjjutl A_jLlaj A_uiljA (_y 3 

* * * 

LilS jl (1 ^ T j JjAJt j<« jAjjj. Lo> » Jl jjt jl t. jjK jijVI ^ a « i« Jl Lij_>4-JI 

:ajjVI AjjLjSil tiliS^tll y» ojaaS CiLtS i$y^ jj^l j j*><w" 



AO* 



CjluJi (J-fll1 j-*V 


1 -) 2 - hydroxyl - 3- butenyl 

2 -) 3 - butenyl 

3 -) 4 - pentenyl glucosinolate 

4 -) glucosinolates Jl t-iSJ* j* ajjLi* ljLAj CjUSja La« 


GaS A_ijjlaJ W j_jjj LTJlJ ? * j* * y*l '* " QJ-jl laiull Jj-all L-wljJ L—<ol 

Jl jl tjjjUl JjiU 'ill a. iltc. a_*j (Chromatographic - mass spectrometric 
ejL« 1 .,aV), ; i (l_*j1^j3jVIj a ^ » »dl CiiUl jjiu jjj ,^,..,x aj_ii£j oj-aj-~ i_j Nitriles 
. ^ ^ ^ ^aj JjAa. aLU-JI jk Cjilll jjjj jjj^* ijik oji j-i* Isothiocyanates 

« * 

alia iA.euteichesfsp pisi jlaill ^j*j ^jk JjjlkLJI Jj-Jl jJbl awIL LI 


jk Aj 1 £ *_LaJ ^jjLJl JjL'lll) iliilll jjAj jujj^o j* Aillniol! ojj daioll CjLiS_^o 11 jl jjjj 
* ( 
jjuil I — AaL-JI Jj jjl jujj^-a jx AalVi'lall ajjUaXoll jlj-JI jl VI <jiaill ^jiLulLs 

t ( ( 

Jjic. ojjUaLall CllkjJI jAjU A-jiu'lllj LI . jLill jjLw Jjj p' ^k jji** J-ub l$J 

jli ( ^ (dij JjAok. Ij jA Lai ((j^ajdll dll.lk jiail] A-UA^JI ^oklj-aJI o^liS 


jjiJl aJL. (ji Lg-i* Lja^JI jxblj^JI oaliSj LLij ^jk jj£I j-ub L$1 aLLLI j ^ c . jjkll 

t 

AjjA$ 11 ^xuljkl oliil AjI£ klij * *jkll jjj Jl j* ojjlLH JjJI jl Aaj klj .A-aLx^II 
* 

djLjJ la pd (i LlSjJjVL A atoJI Jjjoll j a AaLLlJI »j'iki4l JjJl jla id1 'N (AkajjAtail 

* < 

.^yJjVI < 1 UJ) Jil 'jSJj j5Lij AJJA 4 JI 


flAjA-u: AuXnoj jJ JjAJI oA^-I ^jLoll jl 4 llIftlll JjAJ jj'-'jJ^ (jU 

f c 

jkw Ajlj ,GSL jlj-a ^nJaali ^Ijj A jin A a A.j*anll ok jlj iA.CUtdchdS jlaSjl A-Co 
(Alukl ^ ^uuLjjliVl jijJI jAajJ A JjJ t .11 Lajlxall ^ ("'ttl II Jjk j;ijj_a_o J 1 a » 1 -1 

* t. 

. Aktll ^jk jjAajI jjjaljjiV AjjJall LijlLall ^3 Ajjjls CljAa.1 ok j 


OO \ 





<«i*4 'iu'i ‘GSL !jLi (^4 Ciiill (jSjj^4 jjiij : {> > f) ^jjj Jji*. 


• ,&■ ji 


jjjj jiljt J£i J>4jS^4 GSL i&£»^ 

GSL Jl »jL. 

tjilll JJid (jijj*** 

lAuIl 

jA *^1 JjA lAj J±* 

Ltbull 


■,r 

Allyl 

n,t 

rv,*[ 

3 - Buteny 1 

u,© 

it ,a 

4 - Pentenyl 

A*,£ 

Ar,t 

2 - Hydroxy -3- butenyl 

\° 

\v 

2 - OH - 4- Pentenyl 
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4 - Methyl thio butyl 

M 

V 

Phenethyl 

jL-> 

M 

Indol-3-4-mentyr 

•,3 

«,v 

5 - Methy 1 thio pentyl 

L* 


4 - Hydroxy indol- 3-4 - methyl 

°- 


Benzyl 


. <^l\ jjC-j <*i*uA\ *1*1111 xs ‘n cAot-* iA ®.j!>JI i (11 t) ^ij (Jjj^ 


L«ia^ll jjC 


3 - methy 1 butanal 

hydrogen sulfide 

Hexanal 

Benzene 

Isopropylisothio cyanale 

Butenenitrile 

3 (E) - hexene 

Pentenenitrile 

allyl iso thio eyanate 

Hexennitrile 

2 - methy 1 propy 1 iso thiocyanate 

Butenyl isothiocyanate 

Penteny 1 isothio eyanate 

Nitropentene 

- 

5 - methyl thiopentanenitrile 

- 

2 - phenyl ethyl nitrile 

- 

Ben zene propanenitrile 

- 

1-3 benzene dicorboxilic acid 



















ijic C^jLt All x «il CJL1II jjjy i jjUa'iJ1 ulx£>JI _>xiU : (^ °) flj 

tjlaj **11 jJaiH 4 ,.j tin j, t iHj < ^L-U 

. Aphanomyces euteiches f.sp pisi 
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<*j!i JX T ' * X° jh. jjJI jIm! (J*a_>»J (jl m jjAj 

>lc. tOilll jjAj J>kj ui jl Ciilll jjAj jIjl>*-• u* ‘^ c -'““‘ ^* O '"- 1 

t * « 

juliill OXaJj AaIh* Ajjj jjiiJI CiCjj till j Jaj . <-*ij_«ll jl <_JliKjji jV' 1 -) A * to <11 

fji 'A J" 

<i nil JJJU <jj] jJjJl — ' .^jhi olu * jiua UU v i ji-a {y* t~i*i (_)-■»'_>*M JAa4 
jjhJt aL»LS jjjljJI “ V . 4_1<iji* j i f- ijilj »xuj j j« i—* L^jjJ jjijJ! = r ^Uj hi 

.Cm oliill jl <L«IS jjiaJI — £ 


aor 
















m CjlfJt (Jot 


: JjiaJI cr lc> CtUaaXi 4l*C 

°' * Jiiuj a j /n j ill jiLaj dijLS t 4 J Jl fjjljjJl LLa. J Lai 

4 « a ■ all i ~ l i ll l jjii J fbl aJ-Jbc. a-lal 4 J ° AjjjII (jiVi \ i . ^Ijx. j LaJJJ-X 

<aiaa Ljj £* L_>ill (Ja <L1*1I Aiaill aAA -LliJ kill j jju i AaMaII jac. jl <_jal£jjijVL 

. Cajj M J*j jutaill iijjj aLoII Jjjj £-jjj CaJ±& CjL»£j 

Burkholderia cepacia JWjCLmL «U^U1I - w 

4 1 >J 4 Ajjll! J 4 lal£!l AjU» ijaaII tllliilSlI Ala Lajj LljAa. LajlL* Je. Jaaj 

ft a * 

jl A » J,.ol (Jljl (jl (jiaall t>* I *\j» tii-^a-all JlSlll L) 4 '* 1111 • J>1»JI jl ajiiil jJoua (jjj jl 
jLa II qC. (.11 tu "lattli AjIjjLJI Lj \ ,J LL*J *\J J -V i ajl a a Jl A_ijlill JjAjII 

ft ft 

(J^i. LjJ "al! La.jlLall jalc. Jjjaj 1 . ''^***'J ^aujLajjUVI jAaJI jft£. (jl V] 4 PythiUlTl 

.B.cepaci LjjjjSjJI J jijjj l* Iaaj . aIS_>* ill 
LVLa Burkholderia cepacia Lj /<< <U ; jjaitiLjliVI jiJI jLc (>»>- 

ft 

4 A_oljj]l j* (jaiLall £j_iauiVI (ji^ L_>j]) LT* jbjj LXJl »AA J-AA mlj 4 AMMDR 1 
• jAj]l ^au^A La la jLiiL LL^yi (ja JjAall Jt Jkjlaj Ljjlj Jljlljj 

Je. sjAl <J£ j--«■a.~i i*'j a. j Lul^A i Li al ((_5J j Jt jla-allj aLh Jl jjij JaLiO 

.AaaiWI (jajljVI J JjbJI » 1 a J'jjj tilli JJO 4 tillJa 4 «l«a A (jJJ& ^ * Jlj^ 

ft ft 

Ija 4 ljL ^aajLa^jliVI jAa.ll (jtC j_yajAi I qa aLiuJI IrtiVl Lal a all »AA (jl la ,j 

• JAill 

j\ Ui_a.jl Pseudomonas jluorescens LjjiiJli aLuJI jJj aLI*a ji Claji ia j 
jiaJl (jLc- U^OJ-A (jj£j Lajjc. . LJL*jjj (jlajall j>jUj (jLuSlI (_fjkill .U uJI a 1 ala 
LjUIuII iix. J Lijjj«-« ailjj Jl IjjajSJU Jji-JI LaIjla (jlj 4 AjaL J] Qa^jjj-a 

.(J^jaII llL J (jaaiikj ^-lliVlj <ajLJI 

oliJlSlI j-i-Sl (_jA Bur. cepacia Uj (jLa 4 (jl,ri i^lL aIaLsaII (jc. Jiill j^aij 
(jlilSlI AjjlialL X £A j-liiVI ejLjj l £ * JljaJ Aa j lta l l tllbLill JAC- aiLj J AjlUi 




Cilull l J-CjLjh«lY ^^^^^ 

t_ij-uoj (la. AJUi jjSj i(jLu£ jjj P.fluorescens Jaj-Jl Lj^jasSjlII jjlj lilliS 

. a-la.j] jjlilSlI £j» 4j jIL»Hj X VT JljaJ A ajLJ l dlljllill J.1C- jA <J£ J ajLjj 


i'/. XT' ^ajUI djLiliill jjlc. J 3jjj j\tS Qj 3 Corynebacterium sp jjla dLliS 

. a.lskjl rfa£l\ £-a Aj jlLtlL i ^ X ^llj'yi Jljjjj 

«• V *♦ 

lj! jl—JI ±j y* - \ 


Lai J i_ndi tijjil! J <ul£JI dVuJaill qa Sclerotium rolfsii j^ai\\ j&xi 

Jlall (jjalix fiha a J (Jjljajl jA GtaJj iJlA ^a.l$J_j tiJXwaLaaJI qa jf'^ JjC aJ jU> 

C 

<jLual ^)C* LuUJ i jLoll CjI jjLilt IjL- ^ 11 *>»J 

* * f 

t.VI ojiA . Ajjiili (j»« *—i ijillj jl Jt dun (jj]) ijUtll -Jl .1... VI' CiljUill 

Jit A jlull I_ijjialj ^jliall t_n£jj]l jjJbj ( L_lL<aa]l dilujl J£. jii£ (J£uj (jj£ju 
. ja IJ la]l *Uill J^ld. (Lk jiaill c-lL Jfi JajlaJj t jiaii) 

jit jl AjjL^aJjl j±t ijaJA j»!I Jiill Ha <11*3 Jit {jlc, <■ .“ild i Jl 

iAjjIoaII diljijjall Ifriada Ja ‘ A «hL A\ dli*^l dll 3}\a (Jtulml (jli lillll AaldaVll .a iji jaa 

£ja j n-»l JUHj j l 4-Lull _^ljd»l Jl 43ldaVlj i(Jjk«» , k*ll Jt Ijlda jfji (jl j S-*J 

(ja A tl'i.k.* Ciljj.Vi Vj dlLii . Jajill liA J A jj j •%.!! A^AjlLali JLajbXwl 

0 

^\yi\ (jiuuj Gliocladium virens, Trichoderma spp . aj_j^uJ1 a-»jLLJ1 J»1jc. 

* . * * 

jja\j^t\ [_}'**• J-L-kll l j3 jj3 J <Lal i .a jl Ajj_ill jaCa-aU £-a jl lAijJ «j t hj J l^jll 

. S.rolfsii j^jaa^ Jail! jc a dil; jiV>~kll 
* ( 

(J-aLc. Jc- Jofti »' V l A^J 1 ail A^ajLLall (Jl yC. a(.Li£ (jl diujl JJjUu a JLC- tilllA 

du_ul . S. rolfsii (>i pa|j.A«ll jl£lt Cj)ijc. Jc- tdul Lajlj ido^okjj A v -vll A_ajLLJI 
G. virens jA GI- 3 aJJI J G.virens ^ail\ Jc. a_»jIL*1I J AjIjVI tlilauVl 

. Sr-1 Ajjjl S.rolfsii ill Jda AjjXaJl JjlLJI J (la. AiUi 


000 





JlaJllI ^Uaillj AJaiIiaII dlLjSijjll < _ f lc jjj£ Jld Ai-alill AjjiaJI Aj jljull Ja'Uj 
JaIjC. Jl«* 'inil a_>jli (sjL A YlWII diLaJ VI dl j& j . AjjjjJI AajILJI JJjC- JUndJ 
Aijili JLudJ ; * Jail aAA Qa .>i /ja 4 lij-d£ A «a,1t'l A A_LAjJ^i£j , « jaJ *Jj J -vll 'LajILJI 

i jjjJI aL»U_a (ji Pyrax /Biomass JaU. ^Ijj JaL. aJjaaaII ajjj^&JI Aj^iaJl 

4lj£ll ^jic- Aj j t.v oil * J^*11 jl L jj_a.Lo >J tll jl ullIjSlI ji Ajj j ->11 1 vll J1 a^JLnl jl 

% 

(ja Joj)lv a jj g V) i C.ln^t aAA (ja AjUi Iajj£Ij t ^ J ail J$aiI ^jt . A Vij UI AjjjjJI 

Aji Ajji* j S>* 1 a Jja £a Pyrax Jl* Inert Clay carrier J*U J*U 

J>* di V yL- \a Ajjim « dilj j-'— "'ll aAA . ^ Pyrax / Biomass ^ -* - -j La 11a ^ 

« 

4 /JoiJlj (jJallaJi Lu jJj£ jJj'jll (jllj-J (jJaid LjjLs t G. virens jTrichoderma sp 

.S.rdfsii jjc- a j4..*iH IJx^illtj ^^alLJl Jo^UI (_ya JaIj 

j—II A*jl 

Sclerotium rolfsii jLill ^c- i—ualJI *.UjaoUII uij diljJJI Jnjiw ^jlL 
aJJc. Gliocladium virens jUmSI jLill <jyii iCjLuSjj JLjoJ (JjjL ^jc. Sr-/ ilje. 

.GL-3 

d^l ail . (^jJaJ-aJI jkill Ajj " all ^IuaaVI dlliil laj Vi Gl-3 <ljjJI ^1 4 *l u Ail 
Cu-a. 4 (j^aJ-A-all jlaillj Yj» Y , Y <aL*a dill ^uaji £_lsiS (ji-d dijli 4 t ’,n ^ A jtt > ClLuiiIjJ 

jjjljill Jj»j flj-C- Y Y * jali-Jj 4j_)iajiail! A_C.^j-* j»l_>C- ^ * Xi-jJ (jlS 

o ^jac. ^jlc. AjjjJ! JJ«J Aj^aall <«1»S A_>L4 il* Cff^ cl* ^ 

Pyrax/ biomass .y> clj u^vi laLoj dul£ A«iij diijll ^ . 5 j jill ^ Ull p** 

» 

X * ,3 (_£j_xi lLiVaiaII al-A 4 j»*(i ® t3*C. (_jic. A«i»S JSLI jC. Y Y * _jl 3* 4 ^ 4 ^° Ja*AJ 
aJJc. G.viretiS jkill (J* CjIjahI** ui£j 1 \ * X 3,3 4 £ \ * X Y,*t 4 £ Y * x) 4 1 1 * 
ajj_sj ^ij . jLaa ji»a Qj^ Pyrax Jl L^jla J<« i 4 *j jl£i 4 JjjiSLlI 4 _i jUj L»l. Gl-3 
xju gSLiill 4 -»U - ^5 iMetalaxyl ^jLill aajJL 1 ^ ' 1 UU ^ iw Ul^alill jjij die. jj 
uJla. ‘CajJ Y fl j 1 I A«J <^l A. ,>* 1 ) dlSjll C»jJ T a j C»jj Y Y JjAJI A-C.ljJ 

1 ^ ^ ^tiliill 4 " . AjjjII dilxAaJI aAA all j! a-ibj 4 ^X» X Wil dll « * >1 



■lau A-ajluJI Li_^Uil CjUL (ji ( i Y 1 ^ JjAa jji La.^ Lx,*. ^ Y W « \ I "i ) ^jA*. 

t jl.>i all J iaflll £yt JaxAuLI JjS jxil L-AmlA 7 IT" 4 1 * 4 1 £ 4 1Y lAiiL <C.|j|J]l O - ^J 3 ^ 
uk CijL£ C«jj f o a«j L« jl..ul cjUUII LI .7 y o <uuUI CjULJI ujjlSs JjjjjSiil jji LI 
LI. 7. i ®"\ i oA t oo cuLS jLoaII jiaiiL aLLLI AjjLaLI LI 7. Y • Jjj '*’^ll 

l»J < T 0 ^jJI jjia. LIjjil Amj CJjJI ^Lj £-» CjJj Li (Ljjil ^yi jioill CjL» aa] LL 

Y 'l a*j <j ji Jil Ljj T 0 a*j <ajL J I CjljjljJl AaL (jl JL,i)L . (jAjliLi'yi ^ iilij a«j Iajj 
LjJai) l ,j_LsJI oAA ^yi u lij AJ jjij i<_£j_i.l AAaj-ia CjIajL-S JaL y.U <u \ IAA i C«_y 

t 

• (jLaVl ^jja_>ull jLil AjLa'y Ij XjljjLil OaaLj 

Pyrax/Biomass JaLJI ^3 G.virens jLLI jJaiJI J^Sjj (jxi 415LSI : (Y M) ^Sj JjAa 
. C*jj f® i U Llj^eliJI (3* LjLill uj)jjLI AaLj 


Jaj A^qjLuJI l. 

jJjLI La / 

LLli 

jLiJl (jjLIi jjSjj 

C^ro 

Ljj ^ 'i 

r» 

r© 

(jL.) Jj>uS 

00 * 

1Y 

L* x *,i 

iSA 

1£ 

S* X i 

OT 

1* 

£ )* XY,1 

10 

ir 

£ 1* X 1,1 


« 

£_U> G.virens J-aLI jLail (jj_LaLI Pyrax /Biomass JI jl aLjj LJjaJI >L 

t- 

(jl (jA.) ij tS.roIfsii jLJI j)c- < << ~Ll Lij-aaLJl lIjjLII Lj t... ^jja,j_a o_jAa 

a 

ajjLj j_yi JajLLuli ojLS jjjll cjljLjjll (j»* Jil (Ljj»jJI ^ <L*jua*LI CjVaLI 
i Pyrax JL L»L <LL alj^« ^^lc. J«j (jl (jjj ^ul_ysJl jl*-a Ja x iuu (jLS dua. tLL 
iJLffl^lj t JL«a.uLS Lj!XII ^ujI> aJI JAc. L Cux ijm L_iJl£i]l L Li (JL-; ^jJLilij 

. liliJI Ijly JL I J^I^LIL JjjS ljj i <iL ^>aL__)i 


oov 











CAllM (jiaii>»V AjjilJl 


Ajjiil G.virens 4 ujLL*1I ^ J .«ju h 4«I) jkL' <*.' «»*'■ Sjl^j ^ \ N V) tij Jjoa, 

■ IfJi AjSLij £yt AiVii a Oljjj Aiu 


jaxI! (UjUjl 
fljft- / cfu J 

AilJaJ Aa* JAC- 

Ajjjii 

ALtUmll 

Pyrax/biomass 
g/1.1 M 2 soil 

r,A\ 

jitf 

\a 

r,A 

'I > 

\o 

r,^ 

To 

>0 

*,•> 


r* 

£,rr 

\ \ 

r« 

£,U 

ra 

r* 

£,n 

jLd 

V 

o,U 

^ > 

V 

£,W 

ro 

1* 

£ ,AY 



o,o£ 

\ \ 

> Y* 

o,M 

ro 

H* 


Ja-JWj-Aatt-r 


4 6j_jki«JI Sjjjuij A^aj-aJl CiLjkiJI (ja Sclerotinia sclerotiorum jLill j y -; 

tjlA jj£. wuliil Jjil jl_uU . 4_jjl_ XI ^!jj! £ 1 A CasI^-a'I UJQ ,ihj 

« 

j j-ii ^ jji ^LijVI a i. < White mold o^J-* 

(ji3. yj^aUiij «vjjis ‘ jLx. tGjL-aisi A_«^_a3i 

jjijJl AIIa jjgi . AjUalJ CjkjUv f) ^ “■* a l 'tU*M 4 jj 'ij -v |jia A <ol mil OLiiil 4 y ‘•■'1 

* * * 
jio»ii<ii . Aoj.iiii sjAjji jA Aiuyi ^ jic. ji^u fjb,\ jii 4<.y j*^uii (jjaijVi 

* f 

11 n j ojjl > oil A.l,yl A y ...'VI jj (jli IjA AjllaJl jJi_^a_s 

. jlij VI jA jlaill ajL^VI (J^-aVli . 

- - — - - — - — ooA 











i jLkjVI jLmLlJ A jLtr- ^Ic. jlyi Igjl (I_ijjm*ll (ja t ;JLlj_C. aAC- lilliA 

* 

c.Lell ofrU^j i-i >--aU ajjL.j] 1j ajljjh jl aaj Ail. S.sclerotiorum ,ji»jjuJl jl»ill 

t A 

jjiij AjiuiVl ^ajIjaII CjliiJ (J ic. jjj] tl$l£ oUiSI nlxuil Ajjlaj oUajj Water potential 


(jlc- ■ _ 1>J Lllail bAA i L*jAs]I jl**i*al ^jlc. Ajj.iL* (jlc. Jjjjj t jLill -jjlj- J-* 


L$jll ^_jj_«J jjjll i jjL*_ aJIj Ijj \ 'lfull i A_ilaJ^JI Cjljjlaili £-A (j*aluj jl (jojj»*ll jLsill 
!j3 .S.sclerotiorum j£as& ajLa-» aSjSaII bAA . aUj-aUll Cj^jj OliSL 

:AjjV 1 CjLjiaill (jj» JS (Jjc. pi AS i Aja.La.jll j! ^3 AjLuuJI ujjlajll 

1 - Cladosporium cladosporioides 

2 - Alternaria alternate 

3 - Drechslera sp. 

4 - Epicoccum purpurascens, E.nigrum 

5 - Fusarium graminearum 

6 - Fusarium heterosporum 


jj*j ajl t*\A <-jtul£ J.qjuij (jjdjdoll OjAaj aA_ii jj* (jafl-kj tjjLjlaill eAA 

CmS 1 jJra Li j « ■* all aLJjj-aLill Cjtiljj Jl uliliilSll oilA Li LiaJ Ajc. . Ajj_l»JI L^jlLJI 

. A_iii_a_j» ^ i.a-'lj QjSLjj (jiajjJI jaLIs (j<al t -fc ll (illiA jjfL t(Ji. all i—ijjia 


AjIajJI J! ((JLail ijjjJn clukj ailA AjjAall <-*jlLall (J^aljC. aalLS ^ l—i^AjJk'i/l 


. AjjjjkJl LajlLall (J-atjC. JoLuUj Aj JlA jjlfc oJJjjdi 


itjo j—11 AUjLJU 
:OUjJailt JUjCmU -1 

Alternaria alternate jLill aU>-alill (jAjjVI LijlL* j£*j 

iluaJ CiUiVI (JA jjIjSfl J-^l jjS (J^ - &0 (J-*/ 1 * x Y jj£ JJJ lilljj 

tjrfit *> j jll I La i % A * (J* (Jil A j iiiiill LjjJojllj ip Y * (j* <Jsl ajlJ-»ll A*jJ QjSj 
ajlj-^11 4-a.jA L J •*• lilljj 1 Jjj jj^l) LijULolL '/. 1 * • — Y! (Jx jjiajJlj LiL^aVI 

A 

X 1 * ’ A_J_l_**jll Lj^jojIIj p °Y £ ajlJ- aJI Ka .jJ jjii 1 a.Vir. Ajl A_a.j . A, \ \ . aj ] l LjjJojllj 



CjLiI* 


i ^ ^jlc. ^_ya J-Jl ^_ya\ j_$JaJj i jLLdl ^ ^laili I^A **li£ 

<^jUuIl d^.Li_S r°” 0jlj_i. (j-it '/. ^ © A _' J-uajl LjL^pl (jjSj 1 *-V«-. iil! J 

<■—ijjAiil oAA i/^© A j \ L AjjJajj ^ YA ajlj-^ jul*U jUi ^ jjj i i ->.1 1 

1 "l A*i j jl ^paS cI*-aJ ASj ft|*Li £ _p»S (jlJ jVI (_plc Uii Q^yul\ ^paill ' '■•»j 

‘ ^ ^ * ®jlI jaj / L * A,j > «‘t Ajpaj jj-lt L»1. 1 1 © A-ij jjl i Aj^Jojj X * a_jjj-^ ^^lc. 

. fL, £ * A*lil) jLs (jjSaa fA Y £ ^1 


LjUu jji J-» /vjS j*. °^ ■ aY jjSijii Epicoccum nigrum jLilt JL*iJ j£u 

* < 

Aj Until AjjJa_pl jl ajljjJI CjLjA <—ivLiftlj jjLu ^ jlaill IaA Aj 1 L *3 j a«.li£ jlj < (jAajjftli 
jpLb Ia-a ,jV LJaj / Y * * ajLwoVI a! >Vi« 1I ^Int'l Iaa Aj. aLL»jJI «,H bAjLuJI 


* 

AiujLail AjL» Aj i.luI Aj^iajj !j Sjlj^aJI 1 j •- ft' i yayaj^\ _p»i]l jjL' A_s.jAj 


.Aj 


LI_^u>aLiIl CjljLj jk- (_uajiftili A-J—AajLl ajJj JoLL (jl J-SLU ^yA—aJI <jj»j 

* 

jA J.JJ ft AM IaA j_£a Jjl . A-j i n ill J oAjLLI ajllj_aJI A i.jA l. Imi.a t ft'"' Aa 

f * / f 

jjk. aji>A. a_j.ja jLLj (jl LaJ Ij^j xij . ^ VH Alu Hannusch & Boland 

C Q — * 

A_a>.jA (_L»al p Y o — 1 © ajjj-x A-a.jA l^VLS jA Llj-i^UJI ^ (jisaaVI (jiaj_« 

t 'a■^A'i ^ r* ajlj^ 'Aa.jA ' *»L*?~i1 ajlj^ 

LiX»j ji (ji*j S.sclerotiorum _>Lill ji jlia.UI >Sa Lj .L»l*> LLaVi ^ 

* 

^ i aILl*j A_lLj oLill t- '-jL J« Vi ^pj]1 J I Ajj_aJl Aj^Jojjl A..jH r, _ijjL Ciali (j^ajjftll 

O .* 

. ^ Y £ jjA j 4 ajAll ajl ja AajA (JiAafil j&y 


:U>» Jl JU>7 ntU - 4_t 

ftftVM • W • 4 

* I * 

(j£- '■■liui'li (jljiVl CjLjLJIj jji jjiaaj'VI lP 3 J -4 o' M tjri** 

(jlc aj<L V 1 OIL) (jJc. fx»AjL^ LL jAj iSclerotinia sclerotiorum >LiJt 

i « « 

f-j-'b Iaa (jjiij (jl (J±i t ^j,j! jirij *11 j 'lua^S Cj^iL <JL*»a*uIj i jIa jVI 

t 

AjjJA A-ia. CjUjL JLuiiJ ^plfc Aa.I,«J (jaII Aj^_iLI L»jLLall (jl . »ljiin •ftII OlLI A T i mi l 


\"i\ nil !__,>• V 'UjjaD 


» 

1 jjlilJI j* jy^- l$JjJ <jjj Ai 4 l '■» j_)ja^ 4 ujl jJjjlSLil jSL»j ^l,*jj 4 jtlAj VI 4 sjLloja 

. JjVI 4LJ ja ^)1»a11 IaA jjiC' eUdiU jliic-VI fj2 IajhIojj 


A * 

l(_^alj^VI (ji lf j )0&.)]l jLfc*iuil {jk 4j »1 „V) jj» ^jil ^jlc. 

* <1 * « 

Aio L^ajSLJI JLullJj (jlxjj tiiLajVI (ja vLla iAIUa jl Vj i4-JjVI ^jAaJI <^Lu i^Ajll 

t t 

ji»ll >">■' jlu 4jl \ H ^ ^ Aioi Huang (?r cil jS- aa! . AjIa]^ jull (_)A»jjVI ji»ll [_3a_^» 
Erwinia herbicola hj->a£JI jLnimb jsi^l <aJLu 3I iilaJI Uj^aUil ^lc. jiuVI 

4--)jl.>,ill (ji Alb JJX <.^.-l.ull CuLS j£]j * A j ■v 1 ^ jli Lj .dll L_ijj]a CiaJ iBJ <i!Xu 

(jlc. <JA u*-P BJ jU 4(JiaJI 4 —iULaII (jit (JJj'1^)11 tJ“J ■ ij H • 

A « f 

(jlc. LjjjSull AaJjj jla JbJljj O* (_y2jVI Sjiill jUjVI jahuuIj ‘jljjVI 

A 

. (_pa^all <ajIaa 4_A£-*11 bAA^<*1I [JjJjaJI jA jIjAjVI (JaS oAa! CjIh!I1 
HiUa„>1i ajIajJI A-ijLaA]! aIaUaII LJ^aLill LjljUj jIajI ^yic- B2 Oajaj^I 

jl jl i~if.liJ . ajAj CjIj < it l .Ii-a jjjSd 8Ajkj V — V j* £jlj_u CjLjALutA ^^ic. 

A A 

A_C-Lu Y £ Aj«J a^Ajil 4 7 - ■l’I ; <| } "' 4 AjLc-Lui Y” AjU Aij-ij [jl <^jUl .uj [_3 a ^- A - Ji ^l ^3 a]I 

A 

CjUaVi (jlj (_U«Jj Jjl£u ijl ^j>jlSJl 8 jAAa jtj 4 <c.Li £A Aiu 8 __>a3^I 

jluyl ^>4 Uij i bjAaII sAA j ) O.. Ai (_jj°jjjlill Inj jli <UUj CjIjjXwa 

. AajUjsII iJaIc. <JUaJ > j ■»!' 

[jl [jS aJj i <A. jjkJiuIlj rtAaiil 8jia ojAjll l±d.j]j^uta ^3 sjijSJl djl^jjuil Cj laA 
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(jJij 4 ^ 0 ejt_>i. (jit <c-La ^ 1 JXi. ojAj 4-it jaaIma (JJjSj oAaj ^ * (jx ^>^£1 
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CiUill 


Ljyn ajLuj ^ jaj ^"'-v JiVl t _ J le. ac-Lui X £ iia! B1 AjjjjiJI aJvLJI ■ 'tU~ri 

jjj£j B367 (B346 UjV^LuJl Laiu 4 Lj .jiLilLj 4 (jiaj^ajall jiaill yiij CjLuJ 

1 ga aVi j^jluu* LaJlie 4 .Lia OLc-Lji 3 till 1 j jj aj Jju i j*ajd\ Lj jjj ^Ic- ojjIL 
^ ^ JjAa^a (jjSj ClV!>L«ll £AAa. (j) • ojAj /CiIjajlLuui ^ * ^yn <Jil 

l i jjL 4 * 1 Vi ' w lj CajJ Jjduu 1 JjalSil 'j ^'*»»*» A1 ^J_a jjj L] 

ijiail (jJojAl AjluaVI (j* LJ^uqUII (JLllij JaLa. ^jlc. IgjjiLa ^ 4llV>LuJI i illau - J a-41 

* *■ 

. (jjl£l! 1 j la i \ jIaj Cjliill jLutluil ^jle l$jj.lLa 4. Lu-k Lll jj i [_jiaAlVI 

(jj Sla lA-iliuJl ^IjjJI ^jlc. B367 aJLL^JIj B346 aJV-^LI JLljlLuiI Aic. Ail j xal 

* 0 * 

L ^•ji ~iH aL»L£ jUjVI *) ■ 1 .» Vjl J j L j 4 j jJoj a all (jil£ll 'i .Vi Aj-lLiaJill L$Jj.S_La 

* * * ^ 

A_i.4.’llli Lai , 4 alii Iij-Lkij Ajkj A j ,~U ALkjt-a ojA jjl «;■/«'' ojiLall eiA jjaiuii j 

* # 

J^ia jUjVI tJ j , ,t *» j AjLj (j£A VI Ij_u V 4(_>iaj^a*!l (jjlSLl l. ,^,3nj A V) ^jLa B 1 aJVLJ] 

* ( 

oA^I ^ J-aJI ^ jUjVl ^jk- E.herbicola Ljx&ll 4 LVVL jLiaij jjISj <jl 
ojl ja LaajJ Cul£ 13! . f y • ejl ja. (jic ~ijj * ^ T*• — y A ejlj-a. (jic- 

jjSI J^ou ( E.herbicola L^yiSJI j-»il LluIl* jic. ^j) p°y' qa Jii yj*-aLill Jijjc- 

Lajic. ^jAA ijiliill Jjic- Ljj'^jll vIjV^Lj ojJ-LJ oJA -k< jjjSi a 4 L^ajJ AC-Lij \ 3 ryt 

* I 

<4^JJ 4JjLc.Lu) 3 oi<«l JsVl (J lc- f °y° ojlj^JI A_a.jJ Lai . ^aill j_jJL jl^jVI (jjSJ 
• ^ M fSj Jj-i-?.) (jia^L AjLoVI Jliij Ljjjiill jiliil AjmIu QjSi 

t % 

jlic.1 .lie- VI aj V B 1 aJV-JI jjLaal..iL QiajA\ Lj i Vi ^jl AU. V I >. 4 , ivj 
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* 

. JaVl jjle cjLc-Lj A oial JpSjill La 

* % 

La Joe. 4 yya J^all Lj \ Vl ^ l jl^al ^kjAJ (jl (j^Al B367 (B346 JjLLLL] a 1.0 I il 1 Lai 

. o^_>Aj JSi Cjlj^aUaa i^Aj ^ 1 
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wjlflli 1 _>4>lljH*V VjlLJ] 




p 

jx >.i iS3 jL«Ji]lj jlfej^l iJljjVI tjli-i-JI iBotrytis cinerea jL .ill 
* < 

Trichoderma jkaJI jl jj^j oxa-c. kAjLJjj a« i. «.Lj1j »nLill 1 ^_xa 1 jjj Jj * ^ 

Claj jdjxxll (JJjLSJI I.A& Xo jA«-i>xj Jlxi Aj jia. LojlLo Jxlc. T39 aJjjlII liarZianUftl 

jloili Aj ^jjj jill 4 Jj All jj -ft ALiajAal Ai dULilliJ sic- lilLiA . AjjLa^ll L-ijjkll 

iXajil Ai j&Jlj frlliil Ajilixll Xl» . ajjj-JI AjjlL.ll (ji T.harzianum jLaxll 

A-J -Jjt S. 4_dlA_& jl lj_* 1 jiaill liA jV I jkj .‘5. cinerea ^3 

* 

(jijjll j-dauJI ^^Ic. CjL&L oA-c- t \ )».lj] jxjll jx »Ax! CjUjVI Ajjjjl AlUafiinVj 

jLil! A-X Mycoparasitism JikiJl Jji ijAlk jli tilliS . Jjl*!l CjLuH jljxJj JJ 
Tronomo & Raa A-kJjj ) “Ho ax* Belanger et al AkJjj Cj-Sj Ai B.cinerea 
lAjjJu Ajjlai CjILj_Lj ilhA ji j_£a i j a V^f ax* Lorit et al L_xi. 1 ‘WV ax* 
^Luj jli lilliS .Chitinolytic xLujjl aJLJjj B.cinerea jkill ia> T.harzianum 

t oAa AaaXj Axjlix jlaJj jAajxxll jkiil ^jjjj JoAu AjjljJl lIjIaLXxII jl aUA.H j|jj]l 

. (jiajxll Ia& AjjIL. ^ JaAj iAUa J£ 

jSlSU Extracellular pectolytic enzymes L^liJI ^jU. j-uS.il! aU-JI CiUjjjVI 

£juij AAuASilt Ajlxj jjX/1 jx Ajliax ACjA^t iilliA . AjXajxll ^ Ctgj (jjA lukIj jjjxxll 

(PG) Polygalacturonase fjjj] Jlx hydrolases L^lu j- B.cinerea jkiJl aLJjj 
xlxjjjVI . (PL) Pectate lyase Jx_x lyases ^jj_ijj (PME) jjjxJ JA±-* jxSjj 

a L.,1 !^J AjlaJI jl w jx Allkixll XlLjail 4 CjLuII Ajla. jAa. i _u£jj j ill dk^A i'i 

* 

l$l T.harzianum jkill jx T39 Aljc. jl a>j . ^laJl CiLill ajUjjI jjIj CiUjjVl «aa 

t 

iB.cinerea jjjxxll jllSlI Jjj jx ejjixll jjj^jll <xkajll C j lxjjjVl klial La ^ jjt] 

% 

.^jjj^/l ^Jj 1 l.i-v iJlaj X Af — T ♦ jx £"jljJJ CjIxIJjVI »AA LjiVi AiuO u'j 


CjUi)! (j* 1 ja)1 


: tjb J—U «U^LjiL4 


* 

Botrytis cinereu Jaail (je. ■ >>■■■•'*11 jljjl ( Jc. ^»jLLi 

* j-yZj-h tilljj <T39 aJX.m1I Trichodenna harzianum jl—daxll jJatll aL—Ijj 


. i_lda3l 4 %ni ^ ln«J (_jl*xll I.I 4 J dllull (jlLa O^J ‘(jljjVI j£. Hj (Jx j<il±ij£ LajJ^)a 
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Beans *LJj*t-oLi]l aaj ^]L*Ji ^i^ij a ^jfcl lLiUj ^ cJj ^^ ^ jm^•* > 

A < 

ijriA -kll cjLJ (jk. Botrytis cinerea jkill j^k Cu>a»l ^1 diLa^VI .Peas AkJI^ 

ujjju L Sale. ^jillj kJI £-4 jUoI jjk Cjj£j3 is Cul£ 4 Cicer arietinum 

« * 

Cjujj *lijl B.cinereu 4jL^VI Cjjaj LJIjiuil LjjlaJI ^ ,^±&yii\ diaj 

iCjLiiVI 4-ua 1 ^ji Cjal a -k il lij,.n <a . Ajjlll ^ka jjJ CjljjlJI jj j k jjJ_ill 

Bretag & Mebalds ai^j La 11 a) JUJI Ji-i ^ ^jLJt (_>»>-» Ci 
^jlL U ajkj tjjLJl (ji 4i*l£ll LjL^Lill j<» B.cinerea jLill jlu&l ^ (' “MV 
j|jJU ( 'ja B. Cindrea Jail I J1 lull (j£aj . Aj^jkkJl Cjhj ) mlLl Jjljl <LaL>C4j 
. {m V Aiut Burgess et al ai*.j la La) ^LaL j\ <aLj 1I ajljall JLxjJj 

a^l^jll < ' ->■' ts%m\ Jj^_ill ^ua A-ajl_Lall (JjaLc- jL^a 1 .al JLa. 'Ll ^jkj 

(_)ia__j-Bjall ^.j.> la.nTij *Ulu3 4-ajlka (jl (jiu RflizobilllTlj 

(j5kall ^ (jJbJLj t p v Li-, Burgess a-i^.j U 11 a) jjjj ijki <jk ajl£L 

■ jdL JSlu jjkJl ^ 1 Igj JjaLtj ajkajiH CjLulSJL AiajlLa <1 j a -i Jj 

Ajuui Via CaLaj i"' 3j <~-j ili—ijJ J_3 B rinprpfl j La 11 dJI-ami! OLjliall IjLa 

. Tridioderma j Gliocladium CjI^ l^all 0 aa ^aI .Dubos ^JUJl <knljj ^ 

t 

j a -v aII 2 1 1 - ^ 1 a, ^j! a a\ T.harzianum ^LaJI LLajd—il cl)^ ^ ^ L*^ "a L - Vi ^ 

,_5j-laaJI ^j»yll jjij wJiLlaj LaJoC- ^11 <—oLkj CjLLuII (jj 'Vi -al l 

. l^j Aim ._Sjj-L 


: i j&j*L\ jJaiJI k»_jLu 

iGIiocladium roseum jLill Jl<»i.aL ^yk B.cinerea jiaill j.jUj 

:^i\£ liA ilj 





^Ifl! fSjau ^ JUall Ji\S) I jJs -1 

* 

(J lc. B.cinerea jkill ^>aj j^lt G.roseum aLaaII AJjaI 

A j]< t (_jjki diil£ t j_jjoj^a-all jiaiilj Lit Li-o ^ jj a <31 jl IjjLAjJa AjliAjall (JaaaII jjAj 

* 

U“* (j-ajJJA (JjIjlaj (jiallj i jijAjII jj*a Aja£ AajJ tlillS . (jLiial jji (jAAtlL AialjAll 

(j-.jJja. jU (_Lal*j (jjljil ^jjll ^ l_L*/ a-L a^JjA 1 * jjSji) (_jiajA«ll ^)l»al! 
^IjJJ A-U«1L (jiAJ jl ijia/A j-IAJj^ AxjJJA \ * — V jjSijij aIAa« 1I j)jl£ll 

* 

jjjJI j.a Vi .(Semi selective agarmedium)BSM aj jji £_Aajj SDWjl 

. o(.\jLa\ Atlm ^ T £st ^ Y * ojIja (_gk Cajj i £ o Aai ALaliuall 


jl (1 A j 't- Aj Ajj ‘ -*■ di * -«.U jj jj ^ic. jlafljl Ujl^i (jl A_i j Aa] 

Aju^u^ur^j Jja^.) G.roseum aL^all ^L>a!l i^jLk jLS Gtli^a 

(Jia j AjAAJ_j^ Aa_jJ_)a ^ \ * j i * jj£I jAj titli^A jl tj a nil jjl£ tl^ui a! Aril (jj|£]l A_jaj 

. L-mjilli (jJajA^all ^)la&11 jaJjAJ laAj 


Aj jiiil .UUdl \jjmSj £4 JWaLl jilfll J^Uj - h_J 

t 

AjjAaJI aL*]I Ijjj j £A aLAaaII (jjlfall Jtlij AjjjuaS c1u_)aI oAAjaia]l CjLuiIjAII 

* * 

Ait a \...\ c-i^LiAl ^jit ^j-ijjjjljJI jjjj (_JtLij Aa jj V Ail tliLijI <^jaaa 3I Jt 

jlaiJlj Ajjj-a < JjAj (jj Aktlill CjljjLJI ^lt i jL^oll jlaiil ( (J^iaaII Jj jj] AjjA 

A 

jjaJI Alaljua Ait AjjAaII aAsJI jlA_tl j -^ji ^ .B.cinerea jaaII 

jjitl iAjIjAajjAui A.haA (Jjl (Ja /AjA^jS <ajjja t * X V aL>»a1I 

* ft 

jjAjII aL«Ua JJjli (jJJJ ^ X £ J • Atljjll o^jit A*J (illjj tjjl^VI j^ll 

A ak'x ^3 AjjAaII Aa»il uJjAa (_jlt Ja ^AjAijj£ AajJJa. ^ ^ * JcV Al A-i.aH ^lailLj 

* 

. At(jjll jjA ajjLuiI AAui AaJ jAaII jjA AjjLlII CjI Ajviill 


oV\ 




jjiaiJI ji G.roseum jiaiiL <ja**J 1 j jju <L.L*a jjjjj : ( Y IT) fSj JjJ* 
. B.cinerea (jLjaaII jkiil Ji£- 


yi Aiia. All* <jLjaa 1I jlaill X 

Xaill JaS p ALaUaJI 

L&LLo 

U^yJa 

jLUaII 

Af,r 

Ar,r 

{(.L) Jj>iiS 

rv,Y 

r\,v 

J - / VAW- ' * 

rr,Y 

r* ,- 

Ja j <Ajjj*. 1 Y ’ 

Y 1,— 

Y* 

Ja j A* yj». V \ * 

n.r 


Ja / A*JA>* ^ ^ * 


V 

. 

flaSM 


AjjIaJI jjLftJI jlici yJc JlXru'l jJaUU j.n-.li jjju aLaIjla _>jjU >ij JjAa. 

i«j uliLuJ ij**\ Ijil AaA (j-* f A£Ima t _ r ic Aj^sUI 

. Acljjl! ju^L-i 1 


Ajjj*]| aixil JAC- LmjIa 

jjjall AUUa 

>r,r 

+ ) * XT' 

\ Y,V 

jLIaaII _^)iaAil + 1 * XT f^yajAj^i 

>•- 

_^lajL* frL* + ^ * XT' ^yia 

>t,v 

jL^II ^ * XT ^^a^a-oll ^LaII 


j^Xi jJaAll j* e^> ,$ iUail jJauilt|J 

lLiLjvU Aau^Ia AJLj jjjuJI oAA £Lsj ^ t(_ya-*aJI jjii ^ f»-A (jji)l£ll (jla. -lie- 
y-ij ■%.'■ jyic. l_ y )liS ' G.rOS€UDl jl.ja.ail ^Jasll (jl iA . a i ^Ajjlic. jijAj Aj^laj) 
















uliUill AjjJaJI C4jUjJI 


f ^ ^J ^Lwa-all ^jl AftJj . A_a_uxJj B.CinCfCC 7 >ill 

* 

_^kfi]l ^jl kitAj j»J ^ji]j t (_>t3J- a aII __)JaiI] Aji^jSLil (Jxlj_aJI (Jj_Jk ‘ **'t 9 JXa1I ^ ^->-- 

j_^aJxxll CjUjA i_ii.lj jxil jl (j|jlkj Jlkaxll 

JJ~a (jx AixL*xll PDA A ‘ J 1 ^k I j. l-<ali '.:r , J_a.j 

* 

v_ftL» ^eil a».i,i3 B.cinerea j.Ual l ^ .^Jl ulto jLs i Trichoderma virede 

jiaiJI A_c -jj-n (JI.A..H. li-J Xic. (_ 5 _jj*_A t \ >S k^'iLl V Lxiu i JjjjjSJI £x Ajjlixjl) 

* 

. G. roseum jLi!l ^ilj ^ *-±&* CjljLax ,ia.jj V Aji ^yk Joj Lax i G. roseum 

oLjj <Uty jLall jJs^i\ 

(Jjia.^ <Ua CjljjLJl xLL jjLc-J Cjlijl A_lxO ^^k jL^xll AxiljJ AiC- 

Aj ji ^xllj jjkll 1 j j A A_Cjjjxl! 4 _l£.jVI jji A xjLill tliljjLill A.uaj jjl (jjjj c { ^ \ °j»3j 

*■ t 

ClIj-lUl si Jh Axuij |jl iA_C-lj)jJi jx ^.uLuil kxa Aaj \1 .*x jUallj ^ »ll ^'l-»alh 

Aa_*j» v 1 * .vT j^Sji G. roseum jL^aII jksJL L^L*. jit X os,V < _ S JI X X^,X ,y* 

A ^ ' JcT j_kjuJJ A .., a i jLxaxl! jk-ik l ^ \i .-a Aic- Zn,« J1ZM O^j 

. jkljJJ JUaqUj JjiJI 4Lal*~A AjUoJ La IJlAj L {^a j 4 jAJJjS *La 

a- G* (j:ji jU^A DAR72372 aJXJI G .K0S6U111 At/.^.aH l3^ 

A A AdOJ AjiJJj i IaA * j Aj] ^. I ~.n .iBotKytlS CUICVCCL jiUall 

OjbJ ^jixja, JUJU Ajjjll ^yijj Tii.A.all ^j| Cl^jI « AAjluill 

. ^uLuil i 




jLJmII jJaillj jJalll (y* A.lt'i'k « Jl «» ~ i■ > ! : (\Yo^ ^3j JjAa 

»4_cIjJJI (j* ^uLI A_m-4a ±ju (jn« •>!' ijIjjLj *LLj <J le- 

■ Ai l'A * Sjlj* u^j 


Sj!j» CjIajJ ^ifr 4u»li CjIj^UII 7. 

Uabull 

BOBB 

O 

-* 

1 

> 

u 

V 

° % X T (jia^A* (jjl£ + ^>1 ojLq «u 

n,v 

M 

^ * X f ^JA4 (Jjl£ + ^ y * X V 

a V 

YY,Y 

°v xr u i J «jjl£ + y v x r jL«^ ils 

nr,! 


4 X t ^ia jAJk (jjl£ + • X V jL>>« (^jI£ 

yy,y 

Y1,Y 

M * X V >'s\A {Jjl£ + J^aJLA *L 

n,v 

TV 

^ • X r ^ * X T jLrt* 

v»,v 

a<l,V 

^ \ * X V ^y^jfAJk ^ ^ * X f jLoa 

Ar,r 

V<l,Y 

^ * X t (jajxi (jjl£ + ^ 1 * X T ■iLVi* 

W,i 

VV,A 

* X t + J^akA tlft 

vv 

Ar,r 

^ ^ • X f t ^ia w >^-4 ^ ^ * x r jLVi<* 

1M 

AV,o 

^ 1 * x r (jjls + ^ y • x r 

AV,o 

*vr,Y 

^ \ * x r jjjl^ + ^ ^ * x t j 1 ■>> ^ (jjls 


fjAA - T 

Jjjil ulAull _>»l £-a IjAJjiuJI Jc-lii: <jjl«li <jill ljIjljVI CljSjj 

(jJj ClLa^VI (_yi <±*\£t\ A-tfi (jC* 1 t tj n'l'l 

j. j ji< ^ ^^.11 oA-i (VAM) Vesicular Arbuscalar Mycorrhiza 

jUttl) ^0 iAJjLusLa ClVUil (JA <_yi ^-ul£ lIiUjVI oAA £jLij (jSJj 

jjJJ jji AxmIj tGljAl tlj-4 jjSuJI cliljjlaS jj] . 4-mij 

<itjj jl .(jjiiVi t>» odUS jjSI l$a* i_>i»*All jla ^LilUj «JSU1I (j*ij i>» 









cjLuji 


(_}*3lj-oVI AajUa etLi£ Aj-.i J J)ll JaIjjJI .1^1 t '] <L-l (jl jj^AJ ^Jalll A j» ,U^ IJAjjSjaII 

IjijjiiJI Jo-jr-l jjLS Ijl loJA Ajj^j CujaI .VAM j>C Aj^ji]l ^ AIaIS]! 
Glom us fasciculatum I V AM jLj jjAj Jcl k -<'1 jjlc. jjjj JjI_*JI ^_jj (j-l^ 

. (_>sma]I (ji Sclerotium rolfsii ^^a-aII ^jaaII j 

ajL^>U Jot m (jJUiJIj Jjli JjVl tBG256j Jg62 (jno til jp Cicjj 

« 

1 ^ T * J ilih a_a_c. jl ^ Sclerotium rolfsii JoiSI l yc- <.u mLLqII 

4 

Cuke fi AAijJLojji X ' JLoxluiL Ajjill ^iiu CjuIS . A o an o J4C Aj^j 1^j3 < AaLla 

A'-ik a1 j_> lal Xila Oj-aIu -li (jjSj ^jl jlxj i <x-l__ £A dxJ AJkathane Jl ^j 

jl£j Ci^j jIajTuaaj <■ fl*Ai (3^° CijLS .-UAjLftjjill 

* 

(jc oljjUll JIJ3 ^Ijjj cjUjyi Jjli .jjJ: jAjc- «.lcjll jji ^-jJj 

a£jjj dlljj G.fasciculatum (jjjLoll IJa jj£ia 1I jlas {j* ^laJ jiiaaj . «.lcj J£ ^ 

til Jj)1j £A i_iLuaj_j ^LaLII life £ JJ 3 Aj^L bAa! Sujatha ^ a all ‘ Aiua ^jlc 

. (AjJj ^ ® I G — 5 lJli& (jL£^ Bjjj £ao_JA JSJ ^J-C J A UnlJ A_clj_jJI Ci3j 

— (_)JaUaj a, ‘i..ij *i "- ■« Ja Yfl 1 a_»_ui (JjljJ <j3 (j-ajj S.rolfsii 'J^' J * jLS 

«.Lcj Ajjj £-4 JalikJj |»jJ Y * J-A£. Ol j ^Jeuil A\ I'l'il < . aJjLj AJuU t 

dJaJ 1 Ac. Jj Jjs aj^JI ^jJJ L-iLaj ^LiUI jlSj t Jcj (3 )jj J-i*-*j AcljJJl 

.^bl £ -r 

t 

l^ya Jjj < v ~tl->li CjUill Qjj Juxaj ‘ 1 n ■»■ j |>U ' ^ * Jjij (jujij jjLuJI CjjLS 

- i.ila. VAM jLill ( »_ijlj_a. <■ dulS . oil J j-l^k <■ ■ '-■■ -'| L~ ■ 'll ^ (jjiJI 

Aijjla L_uoa. IJajjSjJI Ss-liS L^oiaj oil£ . > Aim Nicolson & Gerdeman <Ljia 

.jjiill CjLuj Afju > _i>oVi oj PJen cheiie et ul 

4 4 

(ja IJAjj-IiaII ^£- i V£ Aj-ulU Ja1»j Jg 62 1 ii^all (jl A-ulIjill eJfc 

. BG 256 (_ii*Ai3l 

t 

jjl£ VAMjiaS JL**iuil jic - ^ijijjKJI (jinj AjLa^U Jjla AjL Ljj»j IJ* 

(jc ajbj l ^ cjLail (jj_jil ijjj dDJSj l JjjjjSli ^jk jA La i. 8 ii tn ^Lij'yl 

oya —— 



ClLill JaV 4jjaaJ1 <4j 11*11 


oli*^a ^j *y ^ugj G.fasciculatum <jL*juxml ^jl L lIjl j^ 

. ( m )fAj J,a* JjjuSII (> &J\ JG62 L iL^ll 

1j j’i^ ^<> i nij j»J JLilLj tljAjjljJl ^jlc. Gl «'i f-1 Jit jLS BG256 - t\.~w L»i 

.VAM>s AiUy 

CjLuVI a. .i..,^j jSJj t J_«L>ijSll fjc. /.X A, 1 jIxL»j i il >11 jlj < iiua]l 12 a jji 
4 l^a j-o-JI jlalJl jjic I_J>Ajij£u*1I j-iiljl A ) .4 ilL L«i i ^ 4i» jJl£1 X V * ,V clulS 

. i i’l.^-ll l^A i*' la 1 ^i_j 1 ijjlul jjlSi 

Mycorrhizal dependency JJjAj ^£dl « u * J l 

IjAjj^jall AJU jjlc- iliUill jl a'i r-1 A_a.jJl L^jlj AjjAjjJLJl AjjlJI JjjO 

*■ f t 

jA L_»li*aVl JJjlj (jl . AjjjIJ Aj^-«AJI jr Lul (jlclj j-2i jjlc-1 jlfrliV 

• f « 

AjjAjjiJt Ajjtaiil aJjJ f [jjl jl i~n-.Nl jjJJU XkjJ ^2]lj A.i<aI <_U1j»JI jlSl .IaIj 
dilull ^ AiliaJI £-l_jjVI (jJJ IjAS t-illiwi J jLu Auij VAM jloill AJUi . culiLill 
jjS ^j^Vl jiSVl ^jA JjUI — jJoill dibLkdl jjAmu ,jli Jblloj tJjUl 

C„ «\a^»ll cliL^ra .IS jrluVI ^ sjLjllj (jia^mll jjlSU AjjjJI Ay»jlL«ll ^jli Ajj.lll a2 a 

AjjAjjSuall A j . > -'ll jL J_Jll Jl (_S^J 12 a . BG256 ‘ 2iua-ll ^ Clml j'_j «JG 62 
* 

Ajjujk A^ajLi-* jj-lc-1 ^lr. [J- — -*■ ' jjStlj 4AiklAj-4 VAM Alauitjj Aj^ j.vll <*jLLJ1j 

* 

AjjAjjSuall AjjluIJ (j-aLa. Jj^ii illliA (jl jjfjjj-iall ‘ jr lu^lj ^oll iAiU ^Ij 

. VAM jLi) Ajj^aJl <4 jU 1 Ji < Jljill Civi Cjlull 



CjLuII 4-ajUuJ1 


(jj G.fasciculatum j k i 11 j S.rolfsii jJaiJI JjJ 

..<jA*al1 uillwal 


/ JjV' /(-il*]) LU>^ JjiJI JJC '!• 


TG 62 BG 

256 JG62 BG 256 JG62 BG256 




(pLa) JjjIiS 

^LuJI 

IA-Iaj] IjjAjjSuJ 
IjAJJpi \ + ^yo_^aj2! ^>lfiUj1 

IjAjjiiJI 4 j»JJ 


fisuOjsiNJ^i-T’ 


:« U JA» 

Fusarium oxysporum F.sp. jkiil qc. J^jj o^j* yy-'y 

t f 

^ (ja->< -Jl ^LijV a > •»■ <31 q^j (j^aj-JI 11 a ciceris 

f 

j_)S-iu . (jJa-LjVl J ■> jll (jJaliaj * *j Ti j II ojLaJI <iu JiLa ~Jj 4 2m]I ^LuVI 

Jlj^j aLuL^jj AigJI ^ /. V JIjjxj IIa Jl (j:j-<«j (_sill ^LuVI ^>-aia jjiij 

■ u* ^ * * 

^JjlIj-i. J£i Jc. OljXui oAjJ J Ijjk JLj <jl 1 jAaj J *U i_li*«-*ll JaiJI 

^>J1j 4jU^VI jjrti i> J <jx.IjJ ojjAll iftLiS £t«alj JSij (jiaLaj jllj 

t 

yajj£\ 11a A_ajLLo 1 A ill a illj jJL^VI I *1 >Lil J 11 Oil . £y> 1 . *J fl 

uu <£.jmj 1„$1uaI Cioia <LJaJI o!a <Jl*i ji Vj (“CajlLJI uiU^Vl JLmiuil jA Lite. 
Kabuli v iia4i IjaJj • 4 -»jIa«1I oIa ^LtiTl ,_jAa^»all Jl£ll Qjk dlV^Lui Jj^la 


ovv 


















Cllnll ^uxl JA*)} LjjAjJI 


jjJaji. A aW'a Jji ^jjj (xjjXja gli jji Cllj JjXa]I jjaluaj ~y ->-11 

t 

Oj-^Ia . F.O.ciCCtflS ^lafiJI CjV*>L-w AjI J_jLj iJa*uij_±JI \^\ 

* 

. jjJojall Lajlial AalUi ji£l aLaj oJjX*, j q >lo ■_«l ^'Ov AjjX^ CjIaLxiI 


ijo jl! iu jliu oV jIsm 

AjjiiJI Lajliall jX ji£l jx ja t F.oxysporum jlaflll ja AjujjaJI Jit 

f- 

A,.*i: fl i ^Infill (jja F.Sp. 4 i j fill <J^jJ A^ojLLja L^X-IjjV UbL^jl 

CiLxjLLuil ;^^jjljjj-ftJI Jjjj l^J \ AJ 4j£u1£j. 4 ^jlc- CjUIjjJI . AoI*aj-*ao L$j£]j 

f- e 

dxij t F.oxysporum ^laall ja Akojaall jjx ix^^La]! jl ^jlx * Aj*jj]»JI ^j^lj'i/l ^jx.j 

^Ixj j _jjaft]l liA ja O^^Lall oX 4 Jlaaiul jli ^JulLj i AjjjiaJI Lajliall ^3 jjj Ijj 

Larkin et ul jaI . Alaxa AjjjJI oiA (J»aj <^jXj *■»'! ^Lall < aj^LJI 

t- 

tjj j -v.il JaUJI ^Jh F.oxysporum jjaill ja Lxaj_aa]l j_j_x ej^XaJl jl Liu 

4 .V - 'Kj ^ XjjxJ X&] . 'll ^3 ^^jjljj j all j jj j JaJ *i 1 jx (J_^Luui1!j ^>uJ__)]l jl_Xxajlj 

jx. lilljj < F.oxysporum jkaii Lkajaall jxx di'i'XJI j^ic. bUxc-l ^jall Iaa Lxxi 

• jXaJl 7 tjau ja kjjilL jl (_yix Axl^iil -lljall (_ylx (juSlx!! — ^ 

.jAxll jjlX AjLo^? 1 j£lal jjlx AjljikH AiidlxJl — X 
. JjUJ! LjL^aJI Lajliall ^jix ClaJl — V 


UIa^.1 Lr *j V ,-,l jkj-'KjJI olji jl 1 1 ‘[‘W Liu Mandel & Baker j_£j xiJ 

t. * 

Lj-X (_^1 (ji LLjuS jjii i ojj-SXall Aj^LJiil | \ >L11 jl J-Sj XsJj . j^x ojjjX^IL 


CjV^UU jj^?il jjixJl jl UX exax diluljj dUiA .F.oxysporum j a oJji* 

i t 

jl j£uw ( F.oxysporum f.spp. j* xjV>L- jl F.oxysporum jLaJI ja Lia>tall jjx 

xiijj . jj^aj-a^Jl ^>laAiL jA.^11 Xjlj ^-ajJjljj .1 til (JjjjJl ^jialjxl ja A all > a (Jilj_X ^a.%1 

i « 

Lai LiXxjS]l jixlj^l ja (jl*aJ AJLliall jjXall Aialjua jl ^ H ^ X Aiui HervaS €t ul lIlujI 



CjLill 


iF.oxysporum jja CjVJ-*I 1 jl F.o. ciceris jlaiil jjd j_i£ CiV^LJI (j^Li 

< 

Jjjd A j /jTJjall aijiJj A_ulaJi. ^aij AJiLuill L-1 lJluiJL» 1I ^waj-al! (Jjjd ij'** ^ 1 il' ■ — ' laj ai' 

cjLjJi ( _ J ii CijlS jiLo-ull jkill qa a^ ^ jU a^uiIjJI jjti ^ .F.o. c/ceris jLill 
(ji n , ■a ^jS lAjjXa. J j £■ Jjjla (j-C- CjljLilll duL£ . (jjaj_Ax]l jiasJlj Ajlu^aVI Jjd 

t 

% i F . oxysporum _j2ojbJI Fo9009 ^jl jjlIj » 

0- fij 4WLJL I**** ;l*j JG 62j ICCV-4 v.ajjrf'i ^j^«s_aJI ^j-3 ;_pa jJ! A j a *C 

y^U ICCV-4 L »-u^ll Lii Fo 90105 aJXJI Uiu * F.o. ciceris jkill 

. A..!«*' ( j^ajAjoil (jjlill 

Ljj_£j ,*-« F.oxysporum (j* (jjaj_jdjall j j r. j I-a'l Jiljj ^jl_s CjVLall 

c 

^»jjjljj j ill JJJ L' jj Pseudomonas spp. ( a .>.j ^ Jl jja ...jjjljll 

t jla JlilUj . ^L^«> (jjl_S (JS (Jl 4»~i ml Ai& ai< jj_£ 1 fcljjj ji-£l opLiSj 

• Aj j ■ ■vll Ajdjliail ^3 aLaj'J JAa-qll L * ^ j'J A AjjiaJl A_jajlijajl (Jjil jC. Ajisllj_a dilliL^il 

j j ° ‘"jJ.'lj (]>» aJj>J1 Bacillus sp Ijjj j£j! 1 A_c.jJ.jd ^ilj jlj 1 jj, > •». i^,j Ail 

F.O. j_yi aJ-jdj i ll jlaill ^jx (J£J C_lLa_j_JI j-aJj j ijSIl f »_xjl_j_aJl dlLljl (^jjaA-^Jl 

. F.oxysporum (j^j^-all jst jlaill jdceris 

:f$J jl j £till fjA 4 + 0 JA 4 jJi +j)lj£ JU»i.dlj ^jO jil aU^Ul* 

Ajj-jjjSJl |»jjJ_aJlj PV- 61 ‘ ° i ■ '-j ICCV-4 i joa ..%ll jjij aLaLk-a jjc. 
Methylceilulose ^ yi*_d F. oxysporum jiaill jjd C^j^l jac. Fo- 90105 
AjJi ClC-jjj ai—a.jl Methyl cellulose aULu jl ajju /A_^djJj_ja. N 'I ♦ XT JjS_>aj 

aJ>Lui ^Jjd <JJJ (JSJ Aj J.5i *C A^ajjjjk 1 ' ' ' ' - ®' ' ’ A_iC.ljj_a Clj !■>< 

Fo- 90105 AjjyL jjiJI AldU_» ji J_a.j iF.oxysporum fsp. ciceris jLill Cd.A 
Cdj_l X © ai—dlj ICCV - 4 ‘ aiuall CajJ ^ ^ t(_poj^»U A 4 ^.11 ajJLS (_Jj a«_ji ijJj 

jLS (jjd !-■ a *>-11 lift . ^ YV ^3 j jjat ~k )j PV- 61 t 

AJd ffl 0 1 £j t ICCV-4 01.J1 ^ a_Lo PV- 61 uiiuJI J (aUlj tlu jiSlij 



diLill Ajjj*kll 


i t'u/i'l ^ AjL^a_aJl ijii ^.Ij^xuiL iAjjj A'JX- /^J '*.' ^ A-ajj^ja. Y • * * * 

y^JLuJL ICCV-4 c_ai«]l jjij a 1» L . « -« Aic.. j»lji Sj lii r- ^jllj—aj jbjj PV-61 
RGAF- 51 a]J>c. Bacillus Fj j ~5 ill jl jj aji j j * a* V JjaSjIj Fo-90105 


J-uti lilliA (jSj ^1 t AjjLo <jjj Cic .jj jfcj t>J. 1 ) j *>Aaj * Y * Aiwil 

Aajj ijU (JLv ajI • Fo 90105 4Jsu<il_jj Ajlijll Aimj j^lc. LjjjSuIl AJj*! 

CjU'LlJI p jjj Laic- jiSlj i Ji^\ a*^j-<uJI jsc. F.oxysporum jjaill cSTX^ AjIIjII 

t 

Jia^U Aj^Li Ajjp ^ylc. (Jiij j»J Aiui SjLal * J*aJ Alala^a JjAj (ja A-a-lUll 

• m JjOa jji 


jjlc F.oxysporum jLill Fo-90105 AjjaJl^ jjiJl Ai*U-i : (YTV) f&J JjAa 
^ -JU-ai fjA l-iiij 

. F.o.ciceris (jijaall jkiJl (j* ® ^Sj AJiL^ 4 j>U 4jj3 


jjjJAa 

Al*bu» 

f*U> ■>■»» 
fij AJ5U 

/• 

I, 

l_ya j-JI UJ^ 7. 

^IwrvH Sijlii 

jJ4Ja ijljj 

Y« ,o 

£ 1,A 

Fo-90105 

0 • * * 

ICCV - 4 

vr.v 

ro,£ 

JjjaiS 

— 

ICCV - 4 

i • • 

vi,v 

Fo-90105 

^ * t * » 

ICCV - 4 


TA,r 

J 

— 

ICCV - 4 

i,r 

£1,o 

Fo-90105 

0 » * * 

PV - 61 

VT.T 

r^,v 

JjL>uS 

— 

PV-61 

V,A 

r*,r 

Fo - 90105 

V • • • 

PV-61 

Al,1 

Y*i * 

Jx)^ 

— 

PV-61 










CjLuII ^>ia’A jjJlaJI ^^^ 

jji 4l>]|j .RGAF51 iljal\ Bacillus jjLII AliUo jjib : ( m) fij Jjia. 

(j-» Iji-aJL* ji JS Fo- 90105 f jijjJaAJI Jo 4^iaj o«]| 

(Jd4-»ll ^ j»jjj1Jj_j-^' lIhJ (Ah* > iA*" ' 

. ® |Jlj 4 J 5 L 4 jlaiiU 4jjU Ajjj Sx-jjJJI ICCV-4 


Ajj* l 

cA>^ 

(jo (j^lj 

ialj ^11 ji-a 

ajUuj’I Jjii 

jj^li A1 aUl« 

Ci V5LJU 

SjUiaoIt 

4J51a« 1) f>AjlI ja 

JD AJa jaoI) 

f'j® 


• ,vr 

w,n 

JjjiiS 

> • < * 

A 1,V 


U,o 

RGAF- 51 

v. 

^r,r 

•Af 

>A,£ 

Fo-90105 

V • • 

vi.v 

*A» 

>V,£ 

RGAF51 + 

1., . 




Fo - 90105 


\ <« 

*A' 

'°,A 

JjjiiS 

Y* • • 

iA,r 

*,Ar 


RGAF- 51 

Y • • « 

A^,V 

•,"n 

1A.I 

Fo-90105 

Y • * * 

H'A 

* AA 

U,> 

RGAF-51 + 

Y* • < 




Fo-90105 



:<W3>«A^I ^JIqjL* miU ^jo ,^11 

( 

L$il ^^ic. Oj-Sj Pseudomonas fluorescens Lj y^)W y* t^xc. oV^L^i liltl* 
j ^ ciJljA . ^L^aj.a.^11 CjI±jL£3I y?* <jj-ulLo]| Aj^lll ^3 4 -LqL^II Vl In)*11 

l- i m*' LjjJjSjII dJa OfrLiS i~n i~ l A via i.U l"' 1 a uLllIj t~'l ij* *■»'! i ^jl ->■ “'ll 

t 

aSA (JI "•'< ...y AJjl -w "'ll A jL mil i"ili ' 'U~1l AaJjcJ . AjjjJI AJjqI£]I (jJajjoVl J■» J J1 £ 
. Ci3jjl AL_jJa Sid “Ua. bjjjfull 1 $j 3 (jijj jjill AjjLxaII tiiliLSAiH JjiaJ (jic- 

AjLgj jl AjLli <ojLLo jljoll slA JIxjLLuiV Aiuilioll , <| J ail jijlaJ Jjlj tillj-£ 

i_ijlaill J>o 1 iifrll ( jJh ^bjVl SjLljj A-ojlioll <jk AjIajJI a^La^ll jJliLlj AaL^^I 

t 

^ fjjjljjjill J^jj (>3>» <ojlLa (jlc- LJJJaI (jjll 
















A-iLia jjA Jj»J 4 ^ .-i a il l j_yi jUjjjljjjil! JjjA ya jui A-ijliLa ^yi a1»jlUaa 1I b j-i^p l 
j_)Sj 4 lAA Ala aJL*3 aJ2La]I aAA jl j-<t aSLjII AxJj ‘ A^lla. a (Jj.*2 ^ j^■>jj 'IjU 

(_ji <J-a. L^jIL ^yle LiLa-jj < bjnSllI aA_$J jjliiJl (Jjbuij J-» -> j J^aLa. Abau) j-j&j]l 
a AA 4~' V 'j f\h,\ jli 44 1 j lllj diilJi ojAjJ mLuil ^yjll '"'21 f' ■ "U ^3 . aLjL a A_a] j j ^ 2 1 
4e2l jS 1 a lib ^wwa _-Ji jjju ALaLa-A Ale . j j a all ^y£ ^jJ \ £ * A-al *■ j ■>- ^ a Ijj ' "'S <11 

aAA .^ie <-».a ^yljj P.fluorescens bjj "■<;!' jli tiliill Sja_^j ^j^a-ull ajjj_&2I 

aLClaII jjlSlI jli 4 Aj jail JjA_J! aAA A_eIjj Ale. tCajJ ^A* bAa! JiVl ^j-le jjA_Jl 

t 

djAbi]l jlj klAjlAj^l llljlj AuJ A-la. (ji-pJ J “'jjj'j " Ajiala jjlj (JLijj (Ijjj 1*4;ll ^ 
Ale . ^lajVI Aajlj A-JLaJl 4_jjladl ^ iytA -a.il (J_^iA (jlaj^a ^jlii JjAill »AA jA A_aull]l 
julS-ll j-« A 1 m'lll jAuall A 8 IVui AlaLa_A y aLao-aII jjlSlb A-LaLhaH jjA—lll A_eljj 

La Vi Vj / ,jie P.fluorescens b^u Vyill jjjl V .ihjj b^cSJl i*liS jli t aLaaII 
(illiS s JaotJl ^ Azospirillum j Rhizobium (j^aJI j.’><uL2l AjiibJl bjCSJI 

A il-aj-A^jl LjjjSJI L2 u V t^»jljlAiljl£ 4^1 jaDI (JL« AjjLiJl CiIaaaaIIj JjAjII AlobtA jli 

. (JaJLaII ^y3 bAIiViaII 

^jiaS yii Ljlij ^yS L^Ja.liS AS^jiaI AAaMa jll ja <lj>e YV t _y!e ( ijlal CjjjaI 

* * 

t PF I 2 i PF i '(j-Aj l ^Ia (J-Jjl -1—a>j—9 < (_L— M^a jl ^joa ali j_yi j 8 I I 

Lj A "til AjlLaa ^Ls (jl£ CAia (jia jA-Jl ^)Lill yi 1 Kj jl'i ^ _>Aib3l oAjA-i tPF27 tPF21 

(jl A^J A_jli_aJl i_jjLa_l]l j_yi . } Y ^ ^aij Jjl-a. cjjj jlillj aJ2Lu j ^1 a V<3i£^4>i t £Y 

t 

AA_e ja AiJJj 4 ll ^3 ^Aalj b^J jb£ a A ^^A 1 PF1 ^21*21 

. ^ Y ^ j»ij JjAa.) JLaJl (_yi AjlLJI Cibbill 

£ 

le ji ji 2f i Ajjill Jj Ailial jl tjji-j aLoU-a s P.fluorescens bj n^jll JIasIuI j] 

t 

jl Aajj 4 4IA1III (_yi AjjAail Ai»il AAe Ajjl ^^3 juiilb Jj <«l)bill ^ AjjAaJI AAaJI 

oaIJ aj 4 oLjj j Yo CubS R.japonicum j aLUaII cbLiJl ^ aUI AAe 

. Cla (jAuKJlJ aIaLlaII Clbbill ^yi 4 cbj j 7 V 




iF.o.f.sp.ciceris jJaLU c-u .j a .*\\ Jjjj ^i i *' ^ P-flu<»' ts ccns hj M*i u' CjV5L« l f-LLS : (>T1) ^ij JjA* 

• t/® O '* 1 * - *" OUj (jfS CjU-owj 









Cjliill ■jioll_^V A^ojljull 


Uj_*a)1 J^:Uulj 

jl. 


Diaporthe phaseolorum jloill (jc. uaxciall L^uall Jji jluJI ,Jaja jj 
(Phomapsis phaseoli f.sp. i_i.j|j^all ^_wVlj (Dpm) <J j —«jjj fsp.meridionalis 
(ji 4_^aLi. i Lj ^1 ' Jjj <£.ljj (3LU- a ht a ^yi j' ^ ^ ■ : n liu meridional is) 

— La <JjjjJl JjiuaJI liill ^jljjj . l£jjal l_ 1 jJiaj j_jlj£.J)j < I j ° Jj» t Jjjljjll 

. Clllill 4_j L—lCoJ ill jail I jjlaj LlL^^U LLlill L_f liua VI ‘ Itaa. dll jj < / \ • * 

J > Vl 1 jjJliillj iLljill ^rlnin jjL& (_yill (Jj m ~Lall Ijlii ^gS (jiajaall (jjl£ll 

jjISj Jjia J^La. (_yalJ-cVl J_giaj . <■ j a 111 I ClLl—iill ^yl] jlaal! jljj ij±j)a jjfr 

t * t 

a jdd Jjia ^ ha -> dll jj t Cl Lilli jai jljlal ,ja jjia (^1 ^yi CllAS L-lLaaVI jl VI tClLlill 
jjSLi ^jdjall LiiLgdll a-lill jU ^LlLj . (jiajall AjjL ajlj J dlliA ,1 a jJ V * jlaill Li lia 

A 

.jjIaII jjjlo jC- <jV— yi Vl (jl (j£al dlliS .jilall LjLaVl (_£jlaa £a Lluij AjaOj_ja 

IjaIa* ^yio <AaiiVI jlatlml |jl £a . <jL*a^U IjJjLli ^3 IjCS Ljaall Jjj (. ali-ki 

A A 

jli ^ylLiiLj lJj_^AAall LIL -"’J ■<■ ~J jl V] iLajLLall ‘ al'.^VI (J _3 |^u.a i\a| 

* * -* 
Ltt ^l£ll djUafiL^ jl LllljjLa^ jril fl "n ^jl (jfiLaJ <uijLL«lt ujll^VI 

. (V“i ^ £ Liu< Garrido ^Ull 

<aal_jla ijj^J LjIjaII Cll__>a Jlx. <15 (jl . (j-ajall Cijla. j_j-1c. <XC-1jjll ClLlajd! Jp'jp 

t t- 

jl ^jjajall CljdA ^jlaSAJ LjJla <ajaall LjIjaII Lai .^rldlVI (jaillj ^jaijall CijAa sjLj ^a 
(jlllj t<j£.lj|jjl ClljlanJI ajjS diljj 4 wL.,.,11 L^IjaII qj^ LLaI . ClLull LjLaal JAj^i 
< gjlnll £a JLIaJ LUill aik (jl dlUA l <Jjjll ^Iojji ^jki LSjjia Jjtai -> all LUj jjjii L^lS 

Llil jjlc- 4 J Vi Jl <jSLhVIj AjlajSJI ^JjjlJ-?JI • ^-aJ>^ll t3i^° <jaJ»ui1I 

.Lj^aall Jji ^yi (jLull ^"JAJ ^Ljl ^jjldbl C U1S Jj.n-t all 




^ l.rt'il ^IxAJ&VI <_]S jSlj . AxiljJI jx OaUxiJ Uki> (_^ajxll Ijl$j a jj J —11 AxjLaxil CJli 
(ji jxlSJl ^x >L«1I jiaiJl IXa jl lT'j •<■ Chaetomium globosum jLlaJi jkaJl ^Jlc. 
jji a*li£ aJj tjjiill (jjj Ajjl}l <ji AjxlSJI Aj^j^axII CjUjISJI jx JljAxI jLxj_a Ajjlll 

C C £ 

L$jL ^alju^'Vl 4-cjliLft IjiA Aj^L)i^lx Cj_)Sj JlUj • A-ajlLa 

A^ixjl jljpall jl jrA.n.")*,] a C.globosum jL^xll jJUiJI jl . JiUill j jLaJill 

^jjj£ ^uljj (jJ AjuuJaJI ijUX/lj i—lijJI (Jjl all IjjJ ^ jl Ai]j < j iklllj JjLUl 1 

. Cjlaj'yi j>A 

Uj-*-n ]l Jj-j CjLu LLaj j_a 4 aJ-iiSLl jia-lJI IjlA Jj-C- alxlxJI jx J X1 £ f- UaJ xil JljJ 
IjA AailJxl 1^)]aJj . Lj|,i<all (J^3 Jjjj jx 4^11,<ljc.j 4 JLaJI ^j3 ^1- ■■■ jx <CjAa xil 

Ajk Clij^l ias 4 <jLJI i i iXuixll (jxjjxxll jjl£ll ajL^aJj tL^all Jji Aa-xuX/ jlaill 

. Aj^iaJI AajUxll jLr»x ^ oAjAc. CjLuIjJ 

:^jO ^—11 <£*$b <U 


j Laxj-xulj 4 UjjLi (Dpm) jlaill j c. t-di xuxll La J ---**■' i_j^S ^3 jLwII yja 

obU<i Ail \ ■> V'a aJ^LJI aju .Chaetomium globosum j .kUI j-» CgA-1 aJXLxII 

. <Jx»x!l jjS AjjAail 

P 

jLaaaII jjl^II jx CgNA jl CgA-1 ajjl£.ix!l aIXCaIL bj>x>]l Jjj jjA cJxUj IxAic. 

t 

jjlSJI (_JiS j)-A dlLull jLaxJLujI jl Ja^vlj 4 DPM ^yay^A ll jjaiili 4-iijlx ^ 


4 CgA-1 lAjjju 4*'Cj r. jjjll CjbLiill l ®V A- J.nt j ° ** '* ijySJ 4 _><aJ-axll 

CLlbLlj Jji /. AV A_a u'lij CgNA aIvLluUj lAjjif 4—llx yjz. CjULiill ^yi X A • A_j mlaj 

jjjll ^jA CgA-1 aJ^LJI jl . jjuxLiJl jjia ^gS tliljLjJl li i Ajxiill abii 4jjjiiSll 

AJjAaII Aj-oUjI A■.: j_x jl . ^yayj^A ll _^btll jjJ /^X 3 __ i >XJlLuix 1I i^jljLiill jyx Aj-uij Jal 1 'J ■ 


X^V 4 X ^ ^ <X ^ Cxfii OXIxLjlxII a ift (_^ajxll jjlSJI (Jx3 jx jxjuLxxII jLJl JjJal 

. JjjliSil £x AjjUx ajxjtiuixll (jLJI (Jjia Ax*j jLxaiaJ jjaljaill jjj ituajjilli 



i^^^^^Uliill (Jol_>*V 4jjJ^ll i-Ojli-JI 

AjjjII B jufc ALaLua pi l (jVaj^auJI jlSllj AjJa AjJJ J bju^JI Jjj jijjj Ajfcljij A '^- 
a 1 a £jsu jl_» iiLljj tCgNA jl CgAl aJI^L- C. globosum jLaJI JLJI <j* ^UL 

(_jiaJ aJI jUI ^Ljalmj (jl (jjJJ . CajJ V* iXu AcJjJI (Jjj Ajjjll j*-» lj_la. (aj® '■^ViLall 

X rV t X W :J VIS jIaxau VI AauA (jjSjj ((jajLJI J ■» 'll jja CiaIS Jai L ~ J '."" 
^Ajaiutuall (jLoJI (JJa Jauijl-q (jj . (JjjjiSlI J X AV £a LjUa L_UJJjlll (jjjl^Liil <Auullj 
L~ uln.Vi ^Jl ClbLiill Aauu CulSj (i—jjjjjllj X £V <X 'A <x V jjlS (J^sjaJI jlS]l <JjS (ja 
CgNA aEL-IL aLLa]] X VV j CgAl aIVUL aLLaU a_luu!L X W llt«i 

jjjjjSlI J X ' • * j 

« » 

a IjLaj ^3 Dpm^kill JjVI j-lilll -k \ £ja 4jI 5y**;|j^l *AA ^jjaj 

qa cIua ( C.globosum jLi^oH jJaali ^lc Ij^a^II Jij-3 

t 

AjjIjJiJI jljll (jj> J j « «H (_£_jAajJI Cjlj J l_JI ^jVi Vi ^ l<~- ajiill Jaill IjJ (jl i_jjj-*-JI 

t 

jjjjJJIj jjLLall Jka- J *-' -Ijj lA J..H,J llr>1l dLJVIj CjjaIIj (jj i-JI 1 Uii ■all (JL« « no'lj 

e 

jl CgA 1 Aj^jaII Olj1.Vi.aH t\y* jL.Vi.JI Jaill (jiliLui ,jj . Ajljiil (jjjjS jjL-a<*S 

JLx^Ia^I li* jvi t (jjaj-a-Jl ^>LaJI pl_ysil lii Vi LoaXLS CgNA a >.nail j^c- 

lj iljll 1JA (jl . AjjJI A-j.Lui.jll Ajajl Je Ajua _>iSi ClLuJI (jlu jjj ajijJ-Jl Aj^jajll 
QjSi ^-jjlj_aJI jLiujlj (jJjVI plj >.LI (jl Cn > «(jVaJ-Jl jLiajl Jnj \ Vi jjjl jj Jjj j > 'ill 

. jliul (_yi JjVI ajlaill 

*JI J}l lull (j ^ f - T 

, Phialophora gregata jLill (jt L^-JI Jji ^ ^jjJI jLJl (jic. (jia ja l -u-ma j 

^Ajj (jic. (juoUll Trichoderma harzianum jiailt JImO-L LlajIjaj ^>JI Ija ^jlL 
€ « 

(jl J_aj i Ji-aJlj L_j-ua3l ^qa <J£ <_j» jjla CiAl . Ajjjll Jl jiaill aIaLa ajLuS jjVI Juu-S 

^■jlLil (jjjll <ClLuVl <L-u ajLj Jl (Jjjj Ljjll Jl AojJaII LajlUl JoS AiLVal 

t” tl y\ (jjj j^lIIj (j-ia.jjjujjl (j-» (^jLuSII (_gjj-1 Jl (j a (JSj Aj j jj S jl l JAjJI JJfcj L_iLaJij 

.Ij^oll j^a 

-_ - — — oA'X 



CiLiil (jiol^j-al aU n iJ S »^*4J ^jill tlia-jll ^jj ^ ASui Yehla 6t Cll Jf.ijtUI (JjiJj 

. CijkjJl llA 1*1* .ikl (_jl]l ^ o V— ^ X r <\»m £y* X JAfc X X .lia-4 Aj^ixJl 

T.harzianum ^L.>wJl jIiaII <c-jj~a ^_ujl^>l ^jLaj^I (Jj'-k '\ II ^jl <J1 l^I jII c .n ^ 

* * » c 

\ ill j-tt (JjlSj .l_u! lilj—ul Jjjjl _ aAIj tjy.-Aljl Cjl «li,i« i^ja jj^»« j If- (_jj^L_a_i 

« 

Cj.ll -illJ . Lj^aJl (Jji a jju ij3 Aj^ix-a SjUj L . \'“‘J tiAj i B (jj^liiJj tiljlj'ljliUJIj 
;jjo J_S i." l Vl P.gregllta (_)laj-«ll t_U-ux!l j'n ill , 1 jj»j ^ jLjjaall jlaiJlj Ajj_ill AlaLx-o 

t 

dL (J-Ciil i(jja_)xH A_-ajULa ( ji Ajjj*_» £uLll Jl Ji-aJlj A.j_a.La.JJI llj ■ «a]l i_ijjla 
. (jja^jA-all J J^-J jji Cjjljj j jUall .^jjxll ^IjJaJLiil m ' fl ■ (_J*jaJkJuaSI 

CixUai ujIajVI ^ J.a% tjr i (j^aj-JI 11^ AxjlLa i jC- p Kil lIlxJ <_jl J_a.l 

. ). UjLui Ajl_jic. JjSUI <Jlla-j]l IIa (Jy* (lL:lxj T* * Jljjk.) l^jlc- 


OAV 



i ii —CiUill ^I^V Ajjxkil <jk jlLiSI 

^I^IJ^UliU#^ 

5 ^aill j jjUJl ^juic 

: 1 

^a.l$j j t^jj-JI ,^-i bulbil A_^aj_«ll CjtulSJI (ja Sclerotium rolf.sii jLiJi jy., 

< 

Jj_Lll CjLjJ (jJalJI Iji Lj A >L$-j (JjljjJI ^Jfcl jj^» . <_ljLlill (JjljjJ! QA £-illj j^ .\ -a 

« * 

Jj_iil oLLu jkiil Ii* L$-> > «■_> yjJI (jijlj_c.Vl ,>-aI <>». Groundnut ^bj-JI 

ojkill (jLc .j 0 _ - >/ull J-aU* (jix. 4<l3jllj (jUJI (j*-C- t djG;^Li}t <ail ijjiiil (jic. 4 (jjbjiull 

t 

. (Jjill (_yk- il_^<ll b* I^A (Jjiil l—ili-ta) £yt 

SjAjII (jic- (jl .^jj-C- (_£j L$-ii (_jkli<»ll b^AjS 4jjLuaisl A \ a a) (jja_^*il 

* l 

C-Lj-ill fill ^j*la ftj * ^LwJlj ^jl a\\\ (-1J«o"i jj|^*4aVl (3-* (jl J Jil CjIjjLJI A %. ftlj 

* 1 

* (*^1^1 JSj (jk. bjill (jlc. Jj ^-x ll <-lja,l fji ^kjjj 

« 

<L‘Ldl jljil £A (Jjill AX-ljj JjLu Igjwi l(jd3i bajlLal I \ )kil (J^anJ uiiljA 

jkdl (Jl ax amjL 4_4jlL«ll dll.i£ . 1 ^ A1 <iui Zeiden et cil. c>x^j L# ILa t<jjLuJ>]) 
^gi ^Lilli -i^djj 5j-j Jlij Jl^UII bxa .Aj^LuIII Cj1.\j ull JUi i.,Jj Trichoderma 

. (jia^>JI CjjA^ (ja (Jiij (jllalLij i Aj jil! 

:^a j—U «U_}1—i« 

jLill (Jl a * \ <mlj \jj j ^p_llj_^,-yajl (J_jJl 11 ^3 o ^.a *\ llj ^LuJl (ji-C* ^ajl—fiJ 

t 

jjh aLLj^ jUaJ! jkiJl IJxa ^l>x JUaI^I jl i+j Ail. Trichoderma harzianum 

^LuuxVl ^Ac- \ lnj jJlAII lAA Jjaj . i^Aa^dl CjjAjx iofjj 4 Jjjljj-Jl Jj-ill 

* t 

sj3 CjI 3 CjiAj 4 jL^hI! jkill jlac-l ojlij iji.mj jl S.rolfsii jjiajA<11 _>kill bj^aJI 
^Lii) L '. 1 >*‘ I J ■ibia-all jkill (jl .1 ,a.j idLlxS . (_>ia^ jm! 1 (jjLSJi XXa A_dLfr (j^ilu 

Aj_jj Ajjbj^ll cjl^uiollj 51aUJl (jl (jj^ (ji 4 ’/. £ 1,V jjll ja-} j-kj jjjlj^uill J_jil! J* 
<laAii|_^i (jAt 4j*nJ ( jS (jiai-aJl (jl (jJJJ W' jjJj (JjAa .XVX,1 A \ i i 

t 

^ llj ^ 4 AjL^yi (jilLaj AJjLajSII ClIXlA-JL ikliiJI (jl (j^ ^ 4X d< ^,A 



(jl ijji ^ X £ £ AjLuaVI jj->t %j ^L>»*ll jLill jjli ijL»JJI (ji_»J a ± .udllj L»1 .'/. i 1 ,A 

Xrv,X ajU^VI L>a ta J CjLjjLuSIIj aLhUjJI 

4-ajLLa fjk AIajuLumII A i'l-i«H iLijlWl (jjia »flLjj jjjU Ajjli-* : ( \ V • ) fij JjAa 

^>la4]| (j£- <jj1jj»«J! JjAJI jyS Sj . xJJIj jL*JI i^C’ (jHsijjt 


. S.rolfsii 


7 

^LuVI a-jLjj 

1 *' Qjj 

Ailaj oJA j 

7 

7 

jUI <jic. 

aIaLc^II 

— 

xvt 

\r,i 

X*,1 

(ALLu. jjj) JjjiiS 

'M 

ro,A 

Vi 

'M 

cUoJ Cllilu l$J3 AiC-ljj ajjj 

U,A 

rr,v 

>X,v 

'M 

Clblij l$aS AjC-ijj aJjJ 

X*,£ 

ri,A 

A,* • 

VX 

T.harzianum jkoJI jUil 

U,1 

ri 

*U 


i»jjlijlij£ 1JXA 
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Cjliii'i V Ajji i il 


jifc (jjuLaJI 


;UiJf JqI jd&J <U^/f <U^U4t 

rirt »<« w »l I jLill t jL ^ ^I ^<uu 44 ^ULa - i 

»•%»>« ii U jiUsU - i 

CiliSKli iLa CibLull ^ Induced protection Aiao^i iula_>!l CijSj uil 

* 

j£j Laic. ti*il oAMMI Jjljl ii« Ajjjjk. jii. jl Ajjjjk. Inducers oIjL*. <LJ^j Aih^-JI 
Acquired physiologi- A£.\iA\ ^-^Lk-al \ SVT <iw Chester ^JUI 

■•>jaU> t_iuojl CjLuuj-Jj ti—iLa.>lL^3l aO_t Cij_Sj cijll dilj jd-a. cal Immunity 
Systemic AjjLg-aJl iu_-u£<a]l a_*jILJI JjLa s Induced Resistance awi-^ 1 
(Translocated Resistance ^jliall diliSj (Acquired resistance 

. Plant Immunization CiLuJl dlluij 

<oL (ISR) Induced Systemic Resistance iLiad^l 4-*jtL»!l ^Liki 
* 

t-j*. (_jl i—ildaJ (A^ajliall ClUill _>A(kJ J- 4 ^ JIajCuJ (j* djlliJi j 

* 

4_daj^t<all CilijlSlI ( 4_daj-aJI Cjljjlill yaxj <Jx uii A jSj ClLjLaJI . dlLiill e-l juiJ y> 

^jS JjlAill 0:1jj (A_j£.ll^a AjjLaj^ jlj-a (48a 'CCo^aJI CjLulSil jl ( ojljjJlj 4jjdLall 

t 

. (jjlaJl £a ^)AC. uljbjlSj (AjA*_jo (J^qI^c- jl 

Colletotri- jLili jUiJI ^ Ajjl^aJl Ajlijll jl ^ ^Vo Kuc tt a\ j£3 Ail 

t t * 

^yljVI *■ jilill JljjtAl jji ,na]l jLJI (JjjIo tjc- 4-ic- Jj.rtLjJI (jial chum lagenarium 

« * * . * 

^3 cllA j*4j (jl AjjL^aJI ‘L-ajlLdi (jl CjLajVI OIjjI till j AjU . <xaij 

* 

^L1 -LU (jjidaUajJl (ClLdj_iuil (diLlX-j-iJl T ^ '1 l, (Jj --^1 ■> Jl ^y. Sj \ \ < jlxc.1 

. LJJjSLihj CjUjLaJl (dlLuIjjiill 1 ^(jja 4da^)Aa!l dj'uj'liil -y. Ida 

-La jLLall fllai [ji Cjj^J ■•‘ilC'j. ..."dl ^ pliJijl djjym.1 (jjJl dilaqVl j-a jj] 

A_4jlLa ^ylc- t j j j^j jLjaiil 4 jLa *1 JU -.j'Kj-a jjjSj jjl jjiaj ISR ^' 1-8 lu^cil 

— — 1 ■ 



l->L : vU V <t jj • II A^o 


ijjJ-aJI jt^ai! ^Uajj ISR ^Uaj j;!) Aja^a jjji o-^-C- .s-liLuJt t>2la, A^ ^ 

i jjA iJ|j_^s]l a 2A jiAl . Aj <yi -bl Ka jljLail ^3 Alila (JaLu j£ 

c It 

U.'.’-l' jl ijioj tCilijJl ^ ls^"® ISR jl — I 

^bj] JjLa t Ajj.Jl%i11 AajULaI! ^JaI^«J j2aLa 1I (J*-a]l ^^Ic- jliiajJI 2 aJaj Lain ( AjUl JaIjjiJIj 
^J| A_sL-2aVU ( HCN) jj^jj2—L£ll 2_ul—I auj J j^-£^)2jL..]1I j ^\ Aj^2_ja]1 l " il s il /ill j^ 

A-ic-li ^ ajbjJl i^Ja <Iij ^^iil gj J < "vail Cjij^ rlSa a aaliS ia.j'ij ISR jj — X 

Cjlj Jjlipjjjllj Peroxidases tB- 1,3 - glucanases j Chitinases cjlAjjjl 

^Juj—i. jjj Cjlj jIj_a ‘ A A—aLaJI jIjaII ( *_A_ajj (PR-) AjSoJaILj Aibljdl 

J_JU^]L^ 1 jj-slll ^JiLa A-jAall JjJAjJjjl jA AdasLa. 2 Wa jj_j£-)j (jAiilljJjtiJI (JiLa /j>i8 S \A 
A—ibujl ^jaaJI al^a-ill 2 a-1«j Loj; ls -‘aSjj2jL$J1j 

t t 

. ^ja3Jaj^\ jjl£]l j^Ic- jjjJ AalrS. * Ajjji^ C-llal»ViA jl__>ij jl jl^-all jl tl-lxl! ^^ic. 

t C t 

i A_2a j^aaII CjLuI£]I jA (jJ2a 2-2a j_$jij jl j^AJ lij-ub jL ISR j-'A.li — T 

^3 A3j^]l AIaUa jlj jLaJl j^3 *)Ija3 (2jAa CjIa. l^aIc. Al»*»il_yj ajlSj (jl j^AJ ^jjll 

HjLS IT .Iaas CjLiiil a -%j i_n aiaII (_)<3j_aa 11 jjlSIlj CjLuII 

" d 2aall CjUjISJI jls < (_gj-laJl jl <2a-lll Lauj tO'l „ijj j. allj Ljj j,11 t CjIjjVi all ALaLii 

. <c.jiU A^jaa djlijK 2iia Ajlai jj^J S/ ^Ic. iJSbtJ 

^ i ^SjlaJl (JaUJIj CjLiill jia> ^*a) b^l^-Jk CjLill lSa>j I^Jlj_)jo i _una. ISR jl — i 

. Ajjl j -v dluo! A-AjLiAil AjS^jlSjA Lljjj ( tlllljjl ja 2^1j 

t e. 

Lij ^-aU j^. 9 ^g-uiLo*i jJ^AM j vU \ jui^oll .Q«all ^>Uaj ^j*iJ- i! 

‘ * 

Clsj Aj^uill (Jj«uaLa-J! jl ISR jl C- Jjj jjjliill <_>axJ lilliA . Aj^La jll 

jjlSIL jiiaJl ‘ Ajjl ^ a. 11 Ajljjllj jUiJI Ajlij j^«J ( ^Ij-a 3 t Jlsjl i—ajJ-b 

* 

jJlaI Aei<d l AjllaJI CjLi!j 2II jla jU. 2 ]l L»l. JLaJI ^ Colletotrichuin orbicuhire 
aJ^LuJI ja (JS 2_ua CjLdil b ° /S/? jU l!jj_S 2 A_iliia ijjlji^ Cjbb 

iiLJ 2 _j Pcronospora tabacina jkiJl ja aJ aL^ rJl aJXwIIj JjIj.. iSjViij-all A»uiLa_»Jl 


D 





£jaj j^-ill yhjj'Vl j]>»».l Jai 4_j_->.:Ijja^u Vl ^ajlj_aJI 1 J-^LiJl ^J,a..rfc.U Jl4.»T) ■■;Lj 

1SR jl i_n < .11 <Jjjj (XiJ j° - JJ ^ai ISR J £aJ_jll Jl ABJaCil jj . 4_w_a_J j>tajjo»all JjlSJ 

UjLiiij^ll jJj) V] lAjLi JJj*£ 'Lujans 43JS.1 kaljjl£ ^Akiuii Jl<ai> u.i^/1 aI^uJIj 4^<ll 

. AX^jaa jJt 4ata. JaljC- jLaaj JjLaa 1.1*. AilAijI 

c ( ( 

LJJ^j PGPR jl CjOjjI tailJLC- A_iiauu-a i^jLGjJ '-j j ^ I 4 ' .>■ G11 4h loll i" ilji,. 'I ^3 

Jj-^Jo i_U-mJ i-tliij i4jL*. Jjlj_t J_j£j jl J$aj i{ _ )Lj£1I J-J JjVI {.Jajl Jj.u -1 a lUj 

Ij *1 • jj£a J J^-®^ PGPR jl • ■‘eaaj-aJl oliilSIl -\ .La 4ajLg_JI <jlijl! j 
. 4»Jj.JI Xii Jljj "V 4icJj]l JjQi.ll ^3 4jLo»H sJA j£lj 4 ISR _) 4tljjll jLJjjjI Llat 
« (■ 

4jL* Jalj » S JajU jl jSjJ PGPR Ja 4 ij » XL dj'^^Lui jl Jjjj 41j t ill 4_JjJI ^3 
Pseudo- j- AITL- jl I 1 V 1 4 _l^ Van Peer ct ul i*.j 711*3 Sill* 4 jjll> ojj-J 

Lol . fj4j|jj4-iJl Jjjj (jjaj -.a XXa Jiljiill l _ J 3 4jL*a*n* 4 jj1_£*. 4_4jLL» i_ixaj UJOIUIS Sp 

LffJ] lS j >! PGPR J* ojlj^. j» aJX^j jL 111 Jjl} jjLa. jt jiG \ ^ *0 4ia Wei et ill 
1 C .orbicilllll'c Jt L n./i.aH jji^lj.i'7/1 >l»la jLxlll Jljjl ^3 4a i’'- ^ 4 ij lfl i <LojlLo 
laJj*olill aaullj ^3 L^la. jSLal 4 ajl^_aJI 4_«jljLall jl X^.j l ^ ^ ^ 4atu AlstTOni jl 
jt P.sy mi pete p\\ plutseolicohi Jt L_mui«il halo blight 4 all^ll .lea 

Zhou & jli i-*lJa£ .6-97 4 iiLn P./lnoresceiis *Xa ±-»jh lajjjiJL jjaall 4 JL 4 I 1 L 4 jj)i> 
Pythimn itplumi- jkill jt jltill ^ jit jt _>£i i i 4a« Paulitz 

t 

Lait P.Fluorescens jll LjatSLJI j^ 4 J 7 Lui JUju^L »jLL jl jLoj ilennutum 
4 j^ Maurhofer et it! xu.j lillaS . <a,U. ajUc. J_>Uj jjlaJ' J] i_iUaj 
^jjaS 1 <ja- jlajjl ^3 4_ajLia!l ^-Jt i^iaa CHAO 4i>GJl bjjJSaJI 4 j_ bj.11 Ljajiill jl 

. jG. Jl Jjjj^ 

: jLil jj*Tt jrfJI J mis atTr7.»n «UjUll - u 

j£au . Colletotrichum orbicuiure jLiJI jt jl j jJI jjiSljJijl t--u 

aaV^GoJ jla-iJI JjiJ 4lttl a 4 j lilA ' . .i j l_ik.l l ^^3 4 \ i "l .r ,4 G«jLiL* LliliA.) 

^3 jl. j.All jjia ^Xayi , PGPR CjlajJI j-ail 4 i % .1,hi 4jj3_ill 1 Jai 4aJjc>a 





^^LlxII (jLaiiiLuil .lie.. 4x.ljjjl (Jjs <Liaj r* o-ial (J-a j CFU * j^jii jjS> 

. GjLli <J£ L_L)l_aJ 4 _jjj]I Jl ejLlajj i (J*a JC FU ^ * j ^ ' s^uiLax Aj^jJI jjic- 

Cilj P.fluorescent ^GaiajJI oV^Lu ^ iaJLsJI 0 ia ^ Jx»iuo ^j]l oViUI 

(^r^) pij J ji? JI.ISR-5jINR -5j 90- 166dil^j 89- B61 

. PGPR (JLulLui! GjLull A : W 'i.,- ^11 4jjl^_aJl 

jUill Glu jji a ^ - .t| 4-»jUL»ll (ji PGPR JLuLLyi! jaib : > T > pjjj JjAa. 


Cj Lu j£j 

J*>-a fla 

&i >* 

GlG Jil 

Guj JSJ 

Jjjla 

JjtuJI 

AjjUJI 

AjjGiJ! ij^ui 

I^Jk ^^LAJLLy^ftl 1 

Aia^ajil UjGLul 

Y,rv 

n,r 

^r,Y 

^ Y,V 

89B-6I 

Y,aV 

£o,a 

1t,Y 

n,r 

90- L66 

Y.rv 

n,r 

lo 

^%o 

INR-5 

Y.n 

Y^.Y 

1£ 

^0,S 

INR-7 

Y,Y 

\or.i 

U.V 

Ai, 4 ! 

ajjjjij Cdp^i iiLiaj Q>J 

Y.— 

■n j 

00 ,V 

A 1 1,1 

^jL-aaj J 
{4 >■ AjU 4jL-ajj 


jLil yL*JI alttf ii.l l «b jl^i-1 - G> 

Pseudomonas syringcie pv. LjGfLJI ,jc. jU2Jl ^ Ajjljll ^j* t-Wb 

^ulij (j-ifi IVY Jj '■ j. (JjVl (jia^aSl (3^ 1*^ jb-iJl jj^j . hichryntcms 

^(Jlanioj'^l 

4 PYL^l i ^ i,n-v i ah-w i lift jjlj ' Aja*■" ■"'! 4 jjI^-=JI 4»ajlixH <J_j»La c-Iaj (J,)!*! AaulJIj Lai 
C. J *. J i JO, . 89- B-27 4j!lLJ! . ( \ YT) Ij (Jj.lA. ^ L*i[ 4ix-*JUiL«ll 

jjUl ^ “U^LJI l^*-a (_La*iuii (jjJI Gjblull £-x 4jjliaJL iGibill ^c. a*LJ 1 ^)LaJ ^ISll 











(jA J ■» *' till jj! (ji«J ^Lc. Jiij i y!)LuJl aAA AlaAiljJ j' j all ClLli 4jlij jj) • (JjVI ^yijjll 

lU AjJjJI jlai ^jALaJl -Lauj-La jLS . U-Lill JLu» j^' Jl JjVi ^ijjll j>J1 

^3 jLia-JI ^jlSb aIaIjlijSI^jjc. dsLjuj]i ^a AjjljLalb l ^ 1,V j 89 B- 27 aJ^IaJL a1aI*a!I 
AiXJI JU^U Ajlijil ui. (J^UI ^ <jlbll jlj4=S/i J jbjjj. JjVI ^ijJI J>li 
90-166 aTSLJI oj ^ aI^LJI aJU ^ -Ue (£LLkl >L*i ^_a 90- 166 
^<><•>'1 JaA.-^lA (jlj i CJlillj JjVI JljUl jj 3 jjLi A-S-ill jia3 JoaujOA a 1 

jl_jlall ^ i £A,V ^jJ] (JaoJj (jjjloll j^iaJl ^jk '/. XA ^jA ^b_3j Al^bull ajjfc (JLmlluiIj 

. <j*aLJ1 

<UaJL-<a 1] ijjl^aJ! baj'lLtll ^jk Aaoja^II LjjiiJ! Jl«xl^l jxib : IVY ^5j JjAa 

jLill yk tSjljll £LlH (J**>*1 


ji] gl^yl pis 

LJ Lj 

J* £>**- 

/sjtjJi 

CjUj 

JljjVl 

sllUj J£i 

Jjla f- 

JUJI 

AijbJl 

AinSS^I A15UI 

(JA 4,1 HJiiiKtll 

T,«A 

u«,r 


11 

89B-61 

V> 

^ • V.Y 

ir,i 

^ * \,o 

90- 166 

\,At 

1 • • ,A 

°1,A 

'*V 

INR-5 

\,1A 

vo-,r 

ti,r 

IV 

4jjjj£j Ci^/^Lii AiLol jjj 

Mi 

ir,o 


A£,A 

(_)i»JAA (jjl£ iiLoJ (jjJ 


do 















CiUiSI (ji>l j*'i <a jljJI 


CiUUi ^ AjjL^ll A^jlLJl jjib fljj Ixa : (ITT) ^Sj Jjja 


Ailj>ll (jlfr AjlLlII jJai Ja^njia ^1« 

AIOjuJI 

A^UJI 

iuljll 

AilUI! 

Auliil 

JjVI 

m 

ir,Y 

1Y*,V 

V VA 

UA,A 

Ajjj'Aill AJiUJL { j (taj jjc.) JjjuS 

1 * 1,A 

ya,\ 

ui,r 

A£.V 

Uo,o 

90- 166 

ai,y 

r«,v 

11, A 

£*»' 

\Y!,1 

89B- 27 <DU 

U.v 

££.Y 

— 

Ya 

— 

JjVI aJXJJ CaLaill Ailij X 

CA, V 

oi,r 

£ > ,A 

ol 

l !,V 

<1^Lui1I Cjluill / 


: J^AaJI uUa^^U 

Pseu- L^jjjSjl ( «-uj 89B27 L«i i Serratia marceacens £j ±> 90- 166 a£LJI 

domonas putida 

jUi-l JyA *L*3 4 *Xi« * .U 4b jUjULI - A 

-:4oiii) 6 ft 

AjIaC- (AjLjSaII Aj-w! 1 tjlaa wlj AjjJaJI AajLLJI AjSjjISLla jl 

t 

jA 4-^laj_AAjl j j f- £-1jj*}/l (Jl a j-1ahI i _ £ lc. A asl ...II uLuilj^il ^Jo» a Cj J-£ . aX* » <i 

( * 

t, a >o aic jao AjjjJl AajIaaHj 4JU^m1I CjUjISJ! jl f 

jrUI jl ^^Lc. LSJ^*^ j£l-»l ^jlc. jjaSliiJij jl uIjLajLJI (juiUjll ‘.(JIa 

. Cjl-iLoA 

t 

jjSi JL&j . AA^JLuiaSI A^ajlLJl i Ji^jj A-ajLLoI A j^jlKj a lilliA 

t 

Fusarium oxysporum jUJl ^ AjjlgjJI jl ^ <IAY Ai^ Gessler & Kuc 

t- * * 

j^jjVI A-ii ;q aJ I (jljj^ j£j-JI jlaJI (io^ L '- 1-L ' 1 ‘“1 j' /*/?• cucumerinum 
j±L Cj'yXJI JU»oJ jl. jli.Jl jjjji jaj^a jl Colletotrichum orbiculare jlailL 





















Cross - aldailb S_«jlid»ll GCa.11 $ j'r- (Jllaj^ A^ajliLall di^Il jjA AaojaaII 

jSLJI (j i 1 1. a. * * m |j 4_a Ja Cj-lujj ai j!J]j) j A11 Jjja *1 <v^ dil i jl l ^3 ^protection 

jl A_lii .>ij_a A-ajHa jjjjSj j^ic. 1-LaJ F.OXySpOfiUH Jail I (j_« 'Li1qj_aa!I ja C- gJ^jVb 

[j ‘' i, 0..<* V tClLljall elk jiiaM . jjJaUiaJlj jbill t^c-iUJl ^ ada 4jjl^a. 

( * 

A_fljl tt -all JaIjX-j (_^dj-AAil j)jlSJl jjl i 'i ■■'< 1 A ‘i ■>. j ... Ji IajIaaII J J f- (JJJaI CjljSj-llSxA 

. jW ^yi Ifr-AMU j>C- (jSj ^ AjjJaJI 

* « 

Plant growth - pro- Ciball _^aA1 ajlaIiaII bjjjSjjJyljll ^yic- ^jill dibalVI 
(ISR) In- aIsjuaII ajJiL^I aajUaII JaI^aS moting rhizobacteria (PGPR) 
iF.oxysporum Jauu 4 ch s. ^ a^ojaa CLibblS ada duced Systemic Resistance 
g-l \J ^ <-dV!iL_« ,jl <ia< Van Peer ef al jla ail. Ila^ L^all Jj-ajll ^ ai 
(j^i A_Jjall eia (ji . Jiu>ii! ^ *.jjjljj a ill Jjja .ktl Pseudomonas sp. bjjdSJl 
.jjajJl jjlJ PGPR Jl Ailoj (jl a*j (jUj_JI ^ (j^ojaaII jpUll 

JLojduil (_£jj^>a<a11 jjAi ;Aj^xaJI IajUaII ^jjlSjA ISR Jl dllS lal Lua aa^j i _ s £ll 
jV dllaj <ldaj-AAll oliSlSllj PGPR Jl jjj Spatially separation ^HaII J*-»ill ^lib 

1 1 t t 

Ja^u ji i- la-j dlllS . a^sUaH jl aLddll jja aIISa] a^ol ^\\+\ 1 .j \ ^ Ull 

f t 

A-Aa^aaII OUlll 4 ajULaI jj.il' ^yl- 4-ytl±ia Ajj Ja (_^b alkali (jjlll JLuajl ^kUaill 

. aj1a* 1' AjjiaJi lajliH Caaji (JaaLmj j.*>a oil (Ja1»1I jjlS lal > Ajjill ^ ajaISI! 

jji CjIajLLuiI ai ^jjIIaII tj .^-.a lb ^au 3 u^llj Split - roor j^i l l u! 

^y.l C> d-lC*.rib'll A_l^)Ui i_lA i«_iLa-j«_j—a1 . ISR Jl ^j-c. 1 " jl ui J all 

aJaLaUI >jLij j_lU 1 J^a ado a.ajUa!! Jz. ^bJal A_aaj_*All jj_L F.oxysporum 
jU Ajj_iiJl IajUaII ^ISaa ^ ISR (jl A_Vai Zhou &. Paulitz jSa ail .jlalllj 
4PGPR jj-A CjVX-ui Aia-uiljj Pythium aphaiiidennunmi jc. j Jl jlaJi jjCla. 

, (jjjLUl jaaJI aajjI A^jJa dila ^ IjaI^a 


o<\V 


CjUill 


jjLHI jJtil i£jj}a JIi-hIdU l) jo jaD ^U^Ulil 4 Lm1 ji 

olA jjc- t 8.1.S dn.t i jjCjjxil jxX- dilj jLiil 1 diULu ^jic diLiiljill dujH 
. iLi. ^j j i ^ .i i j j » ■ «-> i AjIjuj J-lxll (3^ ^Hj ixJ ^ ‘clxlli (lx*. diLuue-j diljlulll 

t 

Fusarium oxysporum fsp. tjajxxil jkill ^Ij^. jl*x jUu Jj,VI i_ixaJI 

jjii£jll 3^' (> 3 '' <_3 ja*j lJua'iII JjJs c-i.w ) cucumerinum 

90- 166 <120 ji Pseudomonas putida L jm^J I jx 89 E- 27 aJVxJI dnaU. PGPR 
jc. jj-u»j jjoJl ^jx. tliil j»bli H-U.-t.VI ij-jj i Serratia marcescens jx 

Uj ‘~> fn iuVj plcj ^yjj Jxdxxll Jiajl jx 1 ft.r -»1 (J£ Jii-1 . Alxluxll i*J j pljjl 1 ^ ^ ^ 

£daji . jjpjx. Jl jxaiij V nj\l Cla jjjx Jc-Vl jx dilull jj£j (X * jl»3 

t- t 

J' \ jli'i Jf-J 4^»LjI V — © oixl X* 3 ojlj^j 4xll_c. -Ujlaj C-Lvi ‘ ~ il xjj jj-H 4_uc.jVI 

. Aa^La .311 LjaHI 

* < 

JUlil <ijxxi . £AlLull 1 — £ JjLl dljAl ^jill dltjLij]l A*J <l33__>x 1| 4xillj.ll 4j.xilb Ixl 

* * 

jx Vi-l L21 1 4-iVxJL jixJ J-1 -vVl jl V) ‘ I j 1 dll txaljxlll jj_xj jj -v"' t tjjj£JI 

ijl CjIjjjIj 4xhIjj jc. Lxl .^jIxh! "I — £ -L*j 4_Lxil dibLijllj jljjVI ‘ '-" -'‘j ‘ 89B 27 

Jl JjVI AjxVLJI jx JjjC- 4jlx f - jjxda (dlUill J-aJj (jlajxxil Jl£]l 4£jx. Jc. ISR 

jx jtuLuil o — X jjij ^lbj tAjLiljli Jl JjVI “bjjll Jxlx. j® <2llj£j ijLJI Axjljll 

* 

JjjJl dll J x r- l ^ jlr- ^j_aiJj 4_ijjll (JxLt.j jLull frlj-atl • (jx»j-xxll 3>jlSlli jLxJl 
« # 
liLlij « Ljl V — o oixl f X 6 (jH j 1 ' -1 ajj «PDA 4_lu dib (_JjjJ 3^°^ “d^Jjxall 

% 

<l!iLJl J j*! (JxjLLxoa 4ijjll (Jxlxtj jLuJI jx (jjl-ill «■ ^ . (jlajxxll jjl£ll JjjJ 

4j jlatxll Ljj-lSjJ <dil£ Ijl LeaS j-ux-j ^^£1 .ISR Jl jalul «.11J JJl£ Jxjuul) ^jill (L2 I 1 

pic.jll ^Jl LjjjSJIj 4jjL*xll JjjaJ! (JjiJ (jjll plfcjll jx diliii! 3 jlxJl plj-a.1 i^i ,ji 

^u31 o— X ^ju jjllcjll Aa^jIHI j_j.iaJI jx L- 211 iJVxJI J jc- JjL»j < ^>^VI 

jx 3ljjVI 3bc.lj 4-juljll jjJ] ^yljVI diLxVLJI jx frlj-^l ii.1 Jl <iLuaVli c ji-aJI jx 

■MjM Jj^n 


o°iA 



vliuill 


A*J (jjjuiA (JSjIu <^t>u i—ulS AjjaII Cjljljjjl jl.lc.1 (ji (jjjj t-ljLajjl oJA *1») -i*-J 

Jl a^jaII oljLull alxd (jl£ . 90 - 166 j 89 B- 27 a]!>U PGPR _j aIaLiaII 

iLUJl oVliLJl JL»_jCusIj l V"T j TA dluaj jia aIaLlaII ^ L»l i '/. 7 A Jjj_jj£ll 

a.m..,a > ■ (_jajAll L ji*-* U>i a a >"n \ <n L- 2 I 1 yiZL-uill jLi l-^II.i ^ . i__ujj_j11j 

t 

t 

AJA^LaII (jjj j|U jAtlll JjJa j)A (JJaUJ! ^-jJaVI ^yi j_jia__JAA!l (jjlSll D^LuLuil (J£aI ail 

_j aJaUaII jaI. tiitjUill Ailtillj Aajlallj JjVl iijjll JaL. Jj>b jjAj tAxjljllj JjVl 
AilaiA Vj t (__>a jjiaaI! jjjlSJl ajL*iu! jj PGPR _! aJaUaII oljljjJl IaI . PGPR 

t. t 

jUj. U ^ja L -211 jJ • 4 aUa ]1 qa ^jjLluI £ ^yjjVI aja^LaII (_Jjs 

• j' 

A—ajliJI Cj-aL ‘ 90 - 166 j 89 B -27 aJ^LuJI PGPR jjl (jjj_ii (ji_A B»a 

J£au ° a J LgjU i {'J a a all ^jic- jl_}_all L? 3 A_u3^)aaj1 CjLajISII .Laj AjjL^_aJI 

CjjJ-a. ^jJS IjlA .jj.l_a aU *aS L^iLuLLuil .lie. jlxall ^ JjjL (jJjjxA 

_j aIaUaII CLiBUjl! jji (_jiajAAJI aSjj* j^B j| Ailc .1 ^ aI^zLc. a] (ji jijj (^j^jaII 
aL>.a 1 jJ AJi^JaiaII AajUaII A_aIj.iJ Ajjjia jjAjaaII J ^ ^.11 A—SJjla jjl . PGPR 

.PGPR 


JAA-X 


-A- 1 s ~ 

(ji. ^.i^ojaII Aj_a.La.jll CjBjaoII ^ jLiall L _ U*^j (_ji!l (jLJIj j^Jl O^JA (j| 

^ ^ ^ i Al -A iPythium ultimunij Pythium aphanidermalum oLjiaill 

jl JJ aL 1 ^ ^ \ Aim PaillitZ et Cll ^JLall ^la Ail . (JIaJI j)A a>jlS (jialiA (ji jGiJl 

^ jlji.all ( _ s lc ^yjlill jkLI I lij ) Yi ^yic 1 a a Jjaj Pseudomonas L>jjiJI j>A Ci'i/jx. 

* 

(jlc (_)a>^)a 11 lj_A la A »AA jjl jjJJJ jilj . A j 'U ...Jl ^jI^aII i—ijLau (_Jaj«a ]1 



oLiJI \j*i ajjjaII 


jja AjJjjj t^jij-ucajl j_a_uaJI A_iiJ JjALuj jjjJI A_j^LaJI d-ibj .*->11 c_jjl_aj J jlx-ajl 

.jLaiil] Aa^.lij’VI 

jpl£ll AjjIAaII <4ttSllall Jja (j^ (J*a Jal laJJJ jl Jjiuijjjljll LjjfJl' j£«j 

^l—Ljlj i AjL^VI A_ ■ftJru’La ji jl • 1 J <ulj t ^uaj 

f. 

A-ajlLa Jc. Clail Jl AiLAaVLl 4 t _^3j-a J «lt jjl£]l Ljj Aj^ia, CjhLAa a jl jjji jjAjLwJI 

. QlajA* II jjlfHI AAa CjUill J 

: Js Jl aW^Uka 

P.aphaniclennatum jiaiJI jt ji Ji J jLJI j jaJI jLc. > jUj 

(■ 

jl )X aJj _c. Pseudomonas conn gala Lj_j_&l 1I j* ^jU J.»_a _P -> » "< ^ ■■!; 

e 

jl j 4 ajaa j uj jia. Ljjj jdulSHI ^ jl . ^ © aJj Bu4C aJJJI P.fluorescens 

jl. ^LaLjtJI CiULull J jUill ja£-j aJJI £- 1 ja*>U wiLaJi jjjll AjJ ' 0 aJ c ’ 

Jail I ' .m Ijj j'J" 1 -di J]! AJLaA ...41 A_ajLLall Jl 4 AjAuij Ja_jl ULu 

X i j J J' i A_c.ljj]l jja CajJ Y ^ A*J AjjAll Jl (_J_VAiiill (_SjiiJI Ja- al l AjLdal Aic- 
JasiJ A \ v\ ^ II ^jjljJI j*a Jji^a (JLojLLuiIj cLa (J-a/ cfu • X *V jl (_Ja j Cfll * 

dj 1-»X 4 A_C.ljjll j*a Lojj Y A AaJ i_iL.lo) (J J A^n.lA A_ajjj^. t_kll 0 * (jiaj-aall 

a a 1-. ' a J| IJja^jj ^A£-j “LuaJI JjljJI jLuAjI ;j*->t, v jja jC. 4 (_jja_jl a JU-a . A^ajLiLa 

.djljjJI J ^liil 

Ja-iAa 4 A %ta~)l jijiJ Jid Jfi- 4jLj_aJl J ^Ul A. alii a Jc. (jij_jl (jAalj£-l jJo-> 

^Jl Ci!^Lal»jail J jLliJI J ^IaII AjJali Jc- Jj^l (J-ialJC-VI • J a^ >-a (jjj jju 

ClbLull lA__JaJ Jjjjl ^)Aa Jc-VI Lai . jiaJI jja aL! ^ ’ J ^ -i*J (J* 3 JaJI Jaill (J«-Uji! 

a<a!l jjl^Jl Jjjk.j (J) Aj j ' al l A^ji a all aIatA i»i<allj a^l >'<-iall L^JJ^JL ALaLaJl 

e f * 

Aa jlLall (JaIjC. JLaatljl jjjIa jjjj ^ 1 T £ ) JjAa. . JjjSiSlI Cjljlij jt j*Lal °—V ^Lij 

;LiaJ| djuj yaA dilt^a Jx- AjjAaJI 

L.j j xx ji 4 jUa1I Jc U jJ (j-iil 4'j U-vU J Aiui Moulin a I Ja ajJ 

^j '^aX (iiljAa Cajlj jJ-> A Aa. 1 -»jU bjjAflll] Aiiiu J Ju Jalll j£- 4_JJ*aAall jAaJl j)4C. 



aJ'^-JI (jl Xki j_a.j jiilj .P.aphartidermatum aIlJ^ jL=dl jUullJ 

La.ljj (jiajA*ll ^jiasJb JA ^-'1 jLaAAuil Jadjj P .fluOVCSCCt)S Lijj_i£Li]l ^j-a CH3 1 
^JUjl dllj . jjiajJ'l oiw 'i’j j.lail jIahLujI P.plllidu CH 1 

j^La. ijj5L ^i^all -La) Pcdl (jlS l.ij La_ii Aj A -v.Vi tca at) ^ ^dljull »SA (jl 

ji jl ill (jl£ Ij] Iajj jli i -i\ ^jL~ ' 'y ^UlLj (^la Lvill jjUl jl er A«j^i!l 

. i ^ Laal la-lLj jX- Alj L a .all AiLaLou-aJI 4*aj liaoll 


<Lja~nll jLill CiULj (jip AjjaaJI 3_ajlL«!l JL«jtLuil jjjb : (t) Jja* 

La£j 4 irtj ft^11 Uj j'i‘L'1 Ci'ijS- JaxIuu uu jJailU 
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: Jj-iall (jlc. -jllaa.!)La 

ojjJkLa (jjj 'a <1 Jjl 1I Lai (Pseudomonas eorrugata j-« »jjj.L» <Jjc. bj.j'Kill 
. Pseudomonasflitorescens bjaiSi] Bu4C <]^L*i3l jja 





















jUitl -1* 

Mirror yeasts i-J'UJI jJU^I JIojU^U : ¥ji 


* « 

^>J-» Al l 4 _ vjmj (_5^J1 (^S-iSaII (j^aLJl jlaS iAjV jf- (jA»»J jl CjLillLaj]l JjIj) ls^ JaA.b 
>il..a. All ^\y\ j_jJax-jj cjjlij nJj^Ja dijJ 4 l,j i -v Jl Erysiphe graminis f.sp honiei 

J-iaiJI yii ^j-Lc. jiijj I_a CjJI_& Jj[ _ a _ajl ilLA jlj tTUletiOpsiS sp. jLa i-^Ldi 

< * 

(jLjjaII ijiaLull jiai -Luljj pLul l^aic. J.^» -w 4jjLiai«3l ^jLull jlj iE.graminis 
IaA ASL AaJj . Tilletiopsis “WSLJI ijjpajaJ 1 OLjLfij _JaJjl 11 a lIjjIj ^Jt ^ kj^SA-all 
. lAa. <Li^i=i dApi! ^JLsaII (jjaLul! CjLjiaij kiSlrdl lLijaaJ JaIujsII ^ JjiJI 

( J 

4-jjjj CjIj^LaJI Class £ 1 1 ^ L^Jli iTilletiopsis aj \ « \1\ l Vury\ 

^_lc ^ J ^ ^lc« ^ * J J t_ 5 ^ ^TllldialCS 

c * 

J Ira all Ijjls *_iij ^>jI «4 Jl oAA . l.'U-ral) CjbjlaS jl ( _ s I-i3a]I (^jaL-JL *L1 >nall <aaala^ 
lilliA jl jAjj .^Liailj ^-ja Ajlj ^aJdl (jljjl ^-4 _Jr>dl 4 j jljjj A-l. 1 .-- 

'■ -J Jl i j 4 jljjVI ^jjl 4 j_jL»_JI ^ ID a-, a 1 a_t (j jij Tilletiopsis Jl jpa iljl.j a. 1 ^ 

^1^ Ia_ja 1 J-AJjy j! CiLjIaill 0 A 4 I j^Aj . jLuall A»j Jj-$Jl (_y-S a_>aa£ Jax-L Lg.,a J j_a. 
^jjLaiJI aA-A ^aiLil jljl (_jl Jj-gj= jj.1 dxaj LaK ijljjVi j£ Jj m» Jl Cjl jl_>sVI 

ur® obj^' l 5 ^ J- 4 ^ u' l>^" Tilletiopsis Jl £-ljJ jli tili Jic- ajLj .jbjVI ,^-lc. 

e t 

4_ia£ (jl Jaj oAjJ-C. JJjlij lilllA (jl VI jLipJI (jc. (_5J^VI Lllb^jiaiJI sJ-a-C- 

t 

_xllj ^ Skou aj^j La IXA 4'UAa^-aaall OlijlS]! jjLo-aJI eAA 

. ^ * Alp Knudsen 

(jc. I* ..|\ > V jj’lSdj ^a ja . jjlj..,j.- a CjL Tilletiopsis t \J jpa jlxc-l dlliA 

Chlamydospores. Ballistospores, Blas-:^ ^Jilj^JI ^ ^Ijjl (jj^SJ Jjjla 

4 A A JjS La Lll& 1 4 a eljJI 4jjlil CjljjA j j»4jl J-aJI C a > 1 I • tOSpOTCS 

T.minor j T.fulvescens j>« J£ ^ a j^dl LLli. J£iii <jl u S^j . 4 . L «£i.c Ja.l^a. i _ 5 lc. 




oX^jj l^ii ia.jj Vj iAjaIS CjILaj A^fcjji« Cjlj T.washingtonensis j 

. Clamp Connections kuys 


^■Ujj Sporobolomyces Jaa ^jy\ JL*_«1I ,^k a*jLJ1 jJa \3l jl ±*.j Ail 

AjL^oVI j^l^al j _yt ( _jilb <■ L$-l f)l »•' “'1 __>ii£l jj£-lj 1 jjljjVI £jLu* jl 

«is~. ^jic- JjuJI jfi £ iJ ic. Aya. ^jLa^JI o A4 plij Ia'hj . CuLilla A aII j£L»Vl jl Ajjlaill 
ojAill Jib# (_£>i.l jAl i«-tA jA jl t ASjjll j>A la^AaLj jj5L AjL lj>SA jl (3f“ t^jJlj l aIjjII 

. j-«ll Cjljji^ oljljaV ajL«J1 


j^ylc- (_£jI_jaxJI laj a aIIj AjjJa^ll J^Aij t A_i.rwll j-i-C- AAijII 

aAl».’i«il A_u1£aI jl . aJj_JI ^Jaai (IaSaLw aJlj^A-JI oj, \ a •>!! JiLaJ A_l^ j'l a ali plij 

Ajjiaj jji jLjJl (jljjl jjic- blastospores J£a ^c, Lij l^JUxiuil a»j ‘ bja ■»kll 
Urquhart el aA^j U Iaa) JjVI ^^wS/l JMi. a.Vi ^ °Xe ajl_>k a^jAj /Ao AAfuj 

,p<m a i^al 

■ > > ■ a j AjjjIjaII CoLaIaI cJU Tilletiopsis Jl jya bAja_c. ^I^jl iJliA 

Blameria ^>1*411 jc. ^.uminJl jLjiJlj ^)j*A-,ll j^ic- jjAasaII AajULa JaIjxS 

jjlSil yu A_Aa aJL*J Ajj \.Jl C-ajLL«!l J-»lj_& j^£j j aIL Sphaerotheca j 

*■ 

iAasLS lLiIaaSj (_£jAjJ1 JI^aII ji 4 _ E ^_^)jil JL^a!I Aa^ Ia«.Iaj jlj < 

^liill jj£j jl t A-ia. (j^Jjll JL?-JI (_yi ^pLiiJI «.Uj oA-» j^a AjJj 

. AajIAxII aIjJI AaoL^ j'I a Sll aA^J SjSjAa Aj_Ja_^ll «.lij Ji- iiaLxJ Aiiljix 

iAUa jjjIjj ;_)AaUill J^j Tilletiopsis ajJxiJI jAJ (jiljjll j c. AjC-jill AB^aJI jl 

. Au AA^j ^ ^ ^ V Ajlal t ’"jjaS.ll s Ji 6 lia 

:Jio jiliajUu 

(jAaj-all Iaa . Sphaerotheca fuliginea jLill jc. jU-ail ^ tJf iJJI ^LJl ljouuj 
jjlall . Aa^U.J)1I CjIijacJI AiAaU.j i CuCLlUlis sativus jUaJI kjljUj (jl* f^yj^ j^iij 

JIajiALuiVI yA t j)j£.jljll ij a -\1 t^jLau Jiui (j-lc- (j^aj^oll Iaa 4^»jLs-«1 A * n a!1 





<uLill £jljJl (_y^ JjLsuall (ji ^jJA^uall l'iK A-ii JLojLLuI jj£i*ll 

/* * * * 

'y ojj^iail Jh» 4' S- 1 . ixjlLJl I—ilLt^VI JlaJtlJ jl ^Ajjj (jj-i) 

. a.jj.'..*k^ LIjVImXuiI Aj 1^X4 J£j ( L jJa^oll AxjlLa j[A Lilt ■^j'Lum •»■ i 

(_palj<al A_ajLiLol aJLc. a^LLS Cjli tAjA-C- A^ajliLa JJ jC. diL^j Aa] 

.■hyperparasitic JiLill aJIx. CjLjkiil l^a q* t^yLsaJl 

jLaJill ui^Lij klibojjjSlI ^lijj -LA; jjil'j Ainpelomyces quisqualis j. kill - ) 

.Acremonium alternation J .Liil Cleistothecial ajSxVI 

oLjlaill tj* a j .i-A-k < (Sporoiltri.x lJjIj_«]I ^.VI) Stephanoascus sp - T 

• dlLa^iakS (ji jjxiljaJI jyj5iJ J*- 1 (jJlj tAjiuiVI 

ijaj* LiJj LiV' ^Ij (ballistospores »uJa. ajxaik Tilletiopsis sp - V 

. Jjitillj ;lxijl jjlc. (jijSjJI 

aa.li£ ota Ajjaa -u jLi* JJje. Tilletiopsis spj Stephanoascus sp ^ !1S (jl 
jjlS (ji t a ' \1, -.-'aVl <£.1 5 j]| Ci^j jL-aJlj Ajjll (_-ic- ^yAjJall (j^aLul! Axo aJLc. 

. (T i j I Ail jAj lAijS (jJalxa (j» 

Tilletiopsis sp. o jj«Al JUamJ 

oj A ^ ajl ja J£ Jl <4 ».j mi Li jl j A ll (jJ ( jl j S AJI ijj ' j .'l l (_>aJ-® A_*jl 8 -» 

A \ • j-iSji ^ jj>a. Jl*-a jLajtjLuLi T.washii’i’ionensis lj.i />Jjl j T.pallescens 

t t » 

£tla^l ^ ls> ,^x(jla-Jl f y Ajvti JJ-« L>° 4 /sA^- 

” * * 
(jXjJjail jUxll JxjU (_pjll J<l n j • jIa j*l/lJ (jl i j .m l l l jL»ill l Ajjlxll jljJ^I 

(jjil L«Aj£. 0>a J/tf Ji Ijll (J>?J • <Jjj /J-» ^- C (^|>*J JAJJ IaAj i £±uAi\ fjc. (JA 

jjx (jJJJJ . 1 3 AU 8 ’) (jljj^l (jlc- 4ajj ^ i — V Aa-J (jljll jj£L j j*J ‘Jljjl ^JiLa, CjLlill 

\ \ r. 'j ^iASjll (jialiJl ^4 j 4jfcl>. 1 (^j j-ifl *k) T. pall "SCtlS »j } a *al l (jl (ll”®) (»3 J J_j-i-^ 

^ T/Aa4jJ» 4* JC 1 JaoJ ■'» Vj (jijjl (>4 CajJ 1 A A_*J ( 1 1 * X y ^ j j»;ul_>aJI 

o^jj^aiJI Lai . y< j4jJ 1 * -X ^,A j»jjl j-aJI AiC- Jj^J tijljljj <_yi ^jl 



* f * * 

ijj-Lii ( \X"\'j -Jij Jjj_a. Lai.(jijVI aj.jxa.ll (jx Ij-LL Jal jjSj T.washingtonensis 

c f 

.XxJ CLaSjll Ifrj ^LLj 1 xK Jij Ljjl L aj^ j |i_pjll Ajlj AjjCi xll pljil Aj^LIIJ jaJjlj-aJI LalLS 

.(Jijll 

(jijll aju < u \ j YaII (jiLjall jJail SjAjjjllI ^jilj^JI aJULS : (Yfe) ^3j JjAa 

J* • T washingtonensis *j J * 4,l j T.pallescens aj j * ^'j 


.jliiJl CiLu 


Ljj^a 

A*LJ! jji Y^u i / <j JLSjJ 1 jiLLI jJai ^ulja Jic. 

»Jxj (jijll 1 > * ji 
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ijLiJl iijj jtk-i T.pallescens Sjxxill j*l>j Ailis : (Yr*i) ^Sj Jja*, 

. ^ijjL jijJi iJLf 
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i»j Aijj 


^U*ll 

ro 


Ye 

Ye 

e 


AH 


AH 

AH 

A« 



i 

i 

Y .0 

'l ,o 

V 

r,e 

£,o 

Blastospores 


Y,o 

r 

Y,A 

r,i 

£.o 

Ballistospores 


— 

— 

M 

V 

£ 

Chlamydosporcs 


V o 





















Jjliill (jial jaY <a j'uLJ! 


jLa.'Vl Ai^j 4 T.washingtonensis j T.pallescens ^Ia yL ijJL* 

^sy*~* cl^4 ->jj (jSUj 4^ T* - sjlj^ <j»jJ jjlc- 

^ - ' c a ^~' j j* ~ ^ 0 LS^" Li ^ ^4^ LS^" yJ-y J J** (j j&l •{*° r S jb^ 

ijjj U pH (_ylt Ballistospores £±ui To - r* 

+ cjj^ /• ' + - j '/. T,o <i,j ;jrA Blastospores tjjjiil <Lu Ja^sl. V,S - f,A 

. aUii.A * , ^ 



. jLiil Ai^k 4jjaaJl A-ajliUkl! T.pCltlcSCCUS ojj* «hll l T t (_}£** 

* (j-alull j^y aj-aj 4 jLia jLa CjIij iijj I A 

.,^ajJI <ilc. Ini Yj 6jjA^kllj (^JaU-c j^YI CiUj 43jj I D 

. (| _^ojjl Ajlc- < &Jj« %1L (JaIjla jjj& Y^ p- jjJi 1*1 


no 







:jjWI (i -To) J14 

. 1>-£] CjI^a 4_la1j T. wash in ^toticusis ^y* * A 

i <\* > ill tli! jaju-wuJI t^y* 7", pal le see ns ojx*-kJI O* oJ« « -i.i fl : B 

. AjL^a V! Aflllniall Bullislosporcs ^y* Aillj 



w 





Cjlull 4_4jlx«ll 



' (jLi 

Tilletiopsis sp. ajjUill 4 jjjJw>j 5LJ1 oli^l 

J-aJj-* Cjlj 1 ft jg 11 ^\a i a .& ■ij Vj ..‘ Cj| j 4^8 a 4^-v. 1 a jA c \ j^.1 l A 

. j*4-wVi Aic £^iill PDA <Jjj jc. T.pallescens ajxiiJi 
ajjSiJI iJ l\ j a &i & ^4-uJi L«l blaslospores ^ ^11 j-± JLi A <j 1& ^ *j jS^II : B 

. PDA AS# ^jic. T.pallescens 6ji*aJU V £ j*c, Cali ^jlc. %Ld3t« 

,yul\ <j* fh\ IjZtc- Aij (Til) <k: <3* T. wash i ngtone ns is SjJAiil : C 

* CjU_jj£Lw y * Jc. <J-ii fcl .laj_i.ll &^>IaAiLJl 






Olijjl !_>*V 4-*jUuIl i - - ■ - 

jljjl ^^Lc- (Ja j a j]% Blastospores (jla-* 

A-uia^ slJ i A^a. aj j jb.-JI (jl ‘ |» ^ 0 sj! '!' A j in'■ A-jjJaj dxaZi jl j aJI 

* * * * 

(_)i»S_30 liljj jls 4^-jJ^iil sia (_£__)J».VIj A_ii(jjj dilj-a Cj^Aj jLAJI <jij (jl L»S . ^jjLuil 

. ^jj •> 'll (_yic- LjJjAJj ^)1»aJI lIiULjA j-clI j}^>j t^rfljl (J^LlJI AjliS (j.4 

(_>alj_»jl ,’UidJj 4 sjjSJ^'l l-l j£u jjV a] U ljj.a~4.fl glfc. ojLjjjaj a A a ~t .a jiaAll Lj^/Uk 

t 

Xl_i jai t" v\ ij . ^YA (jjijjl jl oA^lj A-u i_1j> £-Lii j 1 ! A a j b tdn A_j-aj!j)^JI 

Lj i^lj Jjojt-JI (j^jjSll xiij Laminarin jaL_ 0 JLc- Tilteriopsis 

^3 JLxiJl (jjaUI (j_>Sj (jl (j^<«j B - 1,3 glucuna.se -iaLu-i (jl . jjjjAuJI ^^Lc. jAiij/ 

. ^jja^SaJI (J^alull Aj^iaJl A.S qliLnil ^3 ojjia-tll oii JaLLi 



ii.Li tA a*j UijjSJIj (jjjaAJl (jaUJl jl»a CjliijJ t-j +L . '-; j Sajlj »• {^"^) cJ ^" 1 

. T.Pallesccns ,Jijlt j>j» 

. i‘^'X- l»t~i j 4 L jlill jLjjl >J^ 4 J 4 sjjaaJL a 1 «Uj* a I (_>aUJI jiaS CiliuA '. A 
^ (jjt LaL«j a * j - ■ \ jj«Ib aL»Iaj# 1 I 4 ( 5 ^) *_ } *' A ~^I tali-iA c B 

. AjAUjSlI 


. ^a; 3 ill (jaUJ\ j~ 3 1 * '1 °j j 1 fli—o jL» AJjjll ^lau ^J r aJM~JI I C 

^ Jaj .Uji aj ln .. i a l l 






aJaJI Ljjliij Gia. jlu jLaVI aAaj ^Jic. Tilletiopsis ajj-aiJI yu ji aL^X# i '-v> 

t j Al ua-al ajjjaJI oIjL^kJI ja AiL^j ( iaj IaI (Ax»jll oLjlaiJlj aJj^uij 
V vlj (AjjU! CjLijLi all ^jj|j_i, CjLijI jjai y jljjlSi (_jIaJI baLa jj . AAjjII < (Jl •*■ <ijjj 
jjlll a Jj.A :vll ^ .I rxtJ Ajls JLajjjjjll Lai . BJja All pi Jan ') urn jAU ^Aualij Ia jAi L» 

. aIjy^iall bJJaAjI AC-J*uJ jjfUl lAA JdXu V L^jla ^jjjiVI CjtjjLall Lai l^uUJI 

OlLi ill £jj^n AjSlj (A_jLuall L—ll tj 1 11 ^jlc. Ia_* jlaJ *J j * aAA JJU jV ijlaj 
£ y aa~J . Ajj j ~J1 *Lj»j(jLall (JajuLuU AljLulil ulllilill ^ylc. 1 fl "'J-aYi J.*-» aj lij ( AIaLuII 

baa L^jit (jjJl ajj^-.Lall a_LiJ ls a^3 . blastospores jjjSo aBLJI aAjJI 
jSLaj . a j_ia_»JI --«t A '<■ ■< rt x,> ‘Oj^fO^Li l \ ^) 0 i ja uj^j TII ijiaiJl 

A_,u A-tU VY JXi. Ja /a_^jJ_>a A \ • jj^jj ^yle aAA ja (Jj *«■» •all 

AAij JXi. Blastospores ^jjIjj. j* ajaj-«XJI ^Ij-aII j>£>j -f ° Y * ^ O '^^ 

t 

. jjj*jjjAll Ajjkj jXuoa& CjljUll jl Ajjjlill o y t* •*■'■' (JaWuuJ . ^L1 

* ft 

ja jUiJI jji (jiaSAl) (jiaLulI AjjJ_aJI AajliLall ^ Ja .ti.fj jl ji«u ^yill ^l_yjVI f»Al 

: jjA i aJ jc. \ i r jjj 

T.washmgtonensis i T.pallescens a T.minor a T.albescen 


Verticillium lecanii jiaiJI JUjL^Ij : LJU 


1 

t * 

A-a^. Jl j_^aVI j-« i Aj^la>3l^ <-l*Lj^ua]l ^ j^AjaAll j^JaLull (_^a ja £a (JaLiujl 

t 

(j3 aj.nS ^jLaia ‘ 1 un j jialiJl ja j.uS ^yi jaijjj j^iajall lAA jV UJj l‘sll CjIjAA-a3Ij 

lAA AajlLal Alliaji CjLu-ojj O^j^Ja jjlll lAA ja jjjj^VI jJAiiiJl . Jj^aLi-JI 

. A^ajliLall i^jllL^aVl ^■bjj tl^jLu£jj - '° «*j Aj^kU^JI Jj jU' JaAaJ < ^jJajall 

*. * 

A ai .-^yl i t \ a ill (_^Ll_l]l (j^ljjil dll j j xa■»! ^a«u<ljll jjliljjill jjAall jli Ajl 



JLa ijlc. 4 A_iiuliall <j.tnll tliaj Ga. j-uQlj jj j*iJI jjISjII ^JlC- I^jj jLal 

. LajlLali jjj Cjl«ikill! o«.li£ |jx Jlii La CalLc. bAA lA-l^Layll Llb_j4^1l 

Ajjla_kjl CjlOj fall LjLOaYL t(JjLaj‘n i]lj i__iL£_^j.l!l jLa CjLjjLa_£il Lai 

4>Ogl <jK1I scLiSt (j*iiaj V j»Lc. JSLl; L$jI V] t ^-uilj jjllaj ^jlc- L^lLajLi ml l AjjL^ >il 

jit Cjljj^JJJ 4." lLa a'l.J lj| jjii, 4 (jjSl^u&JI <C-J 4)4 JxS ya (JjAJ LgJ Os. jjVj LajljLall 
yiyAall yjl£ll (j-a lOll-LiloU Lajlla CiY!>Lu jij^li AiuJlj f^a^Yl ajbj (j] • 4- , “d*‘ 

^£-^11 (jlc- Ajlj (jJLiJljj . (jilJill (jiaLuJI Lajlia ^ CjLjI aj*s!l (JLa*iuiV etallYI jja Lilli 

t. 

jji aj;ljSll aJjLuill AKni all (Jl^jj All V] 4(_>iayall lift LajlLal (Jjii jjill ojjjSII jja 

Allxi AAijla jLsjY Aj.j *l>ll OYjta^Jl liliil <a>AuSj . A_iala,j]| CjLjj-all Lilc-ljj 

.jjijajll yiaLull yiya LajLLal La^Ln JjSIj 

<■ 

(Jalj£- (JLaajml jA ^jAiaAll yisLJI (ja aja LajlLa ^ jjYI (Ja«'un'i ^jlll , \ )la]l ^»aI (ja 

* 

LlLull ^jjcalj^al (ja Aj_jj_all LajlLall (JaljC- ^j<a i al.LXl jjjJ , AjjiaJI LajtLall 
oLjlaiJ o jl •>! all Aj -Jl olijlSJI (jJI .iSjjll ^LojAYI a y 'j ■ A \ .'.nball LL1&1I Lil_jimll ^2 
JjJlC. lillaA . (jisjAall ,jjl£]l ^li! LaliS (_pajLa. ^ 1 $jcLsl£ L-Uaaj lill^j 4^ a ja \U ^jJaljjll 

Stepha- Ampelomyces quisqualis, Tilletiopsis sp yj ■« : JL» iLb>laill ^ 

Paeciliomyc- Aphanocladium album, (Sporothrix spp). / noasus spp. 

t. 

(jiaLJl Lilijki ^ jjIS L Ji£. Jiiali l^jLi jSj i es furinosus 

o ^ 3 

4. aj-444.1 jjjjjkLJI ya Jji£ oLajl ula. lJaIIj (ClLljlaill ^jlc- ^jjLS tiiliA 

(^iaL-illj L <<nll CiL^laij Lllj_ji-aJl (j«a J J ' ^ P*J} ^ 'J ^ ‘ ^ ^aiiljJl (jULaJI <_S-ia!l 

(jJc. jiaill Ha Jajaiwl ejji-VI Liljiull ^ . Verticillium lecanii jA jLiJI ILa tyiiill 

t 

Bio- Aj_j±a 11 CjiJUiall ijAaa (JL)^ 1 

pesticide 

t / 

tjaa LajULa ^ ajAiall ajJ V.lecanii jiaiJI tiUll VLw* V Laj Luii ail 
Ajj^i-a L-dt'i^j < ^'CAvLajll LiLijj^aJl ^2 Cc.jXu ^LSVIj OliVl j»j>iI) c-l0->J ill Llllillj (jail 

t 1 « 

tjjia Clbjlaill [j<a (Jiljill lOaa “L^lk la-all ClU^jlai LajLLa 

M) - - — 



t 

1 - Uromyces dianthi JijjiJl 1 t n,.,« 

0 

2 - Uromyces appendiculatus Ulj^alill Ia^ ^ 

* 

3 - Puccinia recondita ^asJI Ia^o t .u. 

4 - Oidiiim lingtunium CiL^iaJl Jc. ^LsaII ^Lull *■ 

5 - Erysiphe graminis jajlAII CJ 1c. ^jA^aII ^Lull <■ n^» 

6 - Sphaerotheca fu/iginea jLill Jk. ^jA^aIi ^Luil <, umi* 

•.Jo JSZa^Aa 

Sphaerotheca fuliginea jlaill jc. i_iWL<JI jLiJI Jt ^^ajAaII (j^lull 

dijA-jk ^ j-ljS i.Aj Iaa jji )j . Verticillium lecanii jLill Jl«Ao;lj 

IaA jl t ^j-lj^A^JVI i— ijSaujjSLloII 4jji(jA)Ij jAl) Ail j . ^jU<aVI tAu (_y^J 

diU jjl jLftjLLuil) tiilAj (I 4 I a< 11 iaj)ll jj^ia l1iLj_i2j 3 J ^ »’i m ] >ill 

*1 \r~ 4CjLuA>i!l dlLiill ^lc- 4x>Lu V £ jL^Jl ZjJiL^jI Axj . 

C.s \ -s. \j i jkiJl A^ilik 0 j y * J \ } ^ ^Lujl C'j.A \j QjlSll jL-^jqII 

l 

juLs£j| A'l.Wj aLoj^oII j* 4-C-lui V*\ A 11 J L«l . Lb. ^,,/j-hu ^ i~il iljU.~.b 

. jSLaVI Jr~"r: (_s* -V .-'H J A A tall 1 a_jjj tLV-aJJ AjI-ii ail A_ul ,* i 11 L>iJ]!)LlH 

—lAAll CjLfl^a j^» .’it* <ij ^aa) 1 jji> (jAJAJjl^l j (WGA) Aiiilill aIjaII (jA-ii' (JLmJauLjj 

^;)A.a. Ij i.' < ', Gj■ j -1 i —umj V jllill bV-i. jAj AbAaJl ^laall (Jj^.A jl jAAJ 

sjaiS >“i1;.IjUa-«1 iAjAa>_j jiaJI 4c-l« iA A«J L»1 . CjUajJI Aiiilx ^ VI tAjijJI 

aAA . Ajlill ^)!A_i. c.1j-jll laA-^Jj I 4 vl a. A j) Ajlill > 8 iij ^Vo j - J -Ati J I ilil J. <aC- i j3 

(_ 3 Jjia tjfi- aLmsuo!! (jllill tjL J_jill (jll t 5 -jj Cj1j1jVt>«V1 

* 

(Jl ija _3 (hydrolysis) .Aa^all j^ajjjVI j-jjlill jl i ni . 

LiV a. jbg-li i jlnill LVlAi. i_yu j»lj JLajI CjA_aj (jl A*-i i a_c-1« VY a*j L«l . Chitinuscs 
aL< 3^1I jlail] ‘") A a. j ^Ali jjjSlII jiliill A^jli ^j^bjJjJjll i^jAASaII (jAalull ^jLi 2 

. (rv (J^A^4 aLl^JI jll^llj CaboLi IjVaII JoLaAj 


wx 



CjLili ^ *<-A jliLti! 


uliiill (j^Lull V.lecanii jL^JI jkill <j (_$ill jjJI j-~j ali jl<u 

:^VI ,ji S.fuligineaJ^l I Jc, 

• jjijSill __>la2 it ■'*-■»" jLili jjLuai]! — ^ 

i»jjj! (JL-4 J^lll <jli, J.Li] <11 a * CjLjjJlj jIjijj ^^1'Kt.a j-.- ^3 C1ij.1a. — Y 

. Chitinases 


CjLjjia^oll (Jjj^jllj jjjLS-llI (_jaaljall ^>iaS CjUuA jUltaJl ^laijl (jl jii.1 — V 

. <jlkl^ll 

4 "nai l (jjj {j* .iL^xaH L vLi. jllajj j ^jaaLull ^>iaS Lj^yLk j~ — £ 

pi i^iaaj <.l'jal ^ tt ilijJlj J£ill (jjj (_ic.lijjl — ® 

. ^jLaolt (jiUJl 

t 

CjljjlaaJlj CjIA jjJ^i! -^ajliall ^3 V.I^CCltlli A^laAI jj A 1 j lillj 

. dilijlaS ■‘Ua.I^JJI Uja^JI (J -i Ljlj’.uSlj ojUJl 











j’uill AajUaIi 



n C j B 4 <c.Luj Y i Amj A : ^uaLiil jJoSj jLiiJi Aijj (jjj (Jc-Uj : ( J V* V ) 

. ^lailL ij-4 Ax^lu V Y t) J <C-Lu. £A - 

A* * * . (L) ^uaA*ii ^aj -fc PJ.A ftli ojU j (idji ta -V A n (FI) *«■» ^ I A 

. Qj^^Ll* CJ^* ^ . O^A 

Ljjjjj <£■jli jam ill l£A£ ^ (V@.) CjIj y..il\ <*_*« ^ ajLj • B 4- C 

. C ^ j^aUs I^aj (LCW) jI-iaj <LIa-4j 

. CjL^ia* CjUjJ Lii* : EHMa 

. Ajdbjli. lIiL^ia-o a hgr-V Li!*: EHMe 


.jSUISikjl^: HCW 


. JLu*i=*= Oil ♦ C-ill^Jj 1 a Aul£ ^l*:h a ! D 


• OJlA^ * ’ Y ° *jia^l C bj* f Y * * * B ^jj^jJI 

' QjL^i* Lf^ 51 ^ 0^*1 a <Jl 4 o^j-a A 1 * * C ^A 

. jjL* 1 o^ia-uuJt t oJ^o A* * • D j^ftll 


1 W 




jic. <_Uaidl 


jdl>o) JazJ <U^Jf tyW 

m±s> jsija 0« ^Luii -uu 

jJa£)l Jjjj - 1 


i_jjajxxll jl»all IA ji■* *>'j. Sclerotium rolfsii jlaill jc. jlatll JjjA jiajx <_ lwjj 

. IjjAS 4 fallal I tL ^tu )J j 

iuK'i <jMI) PGPR ^ ii"A* £ * jjot (jx il!lA 1 *1 ajaA f* Ail 

jlatli fljl/ri « Ijj! Aajj 4 jini]! j ^"'jj.^J (jx a! jj-ax t ^iijLui dllc-^Aaij-a ^ fjji£ l$iC- 

iiull Ajjj LoAit jllSlI yL JLuli jji .Sclerotium rolfsii 

fUaaVI j-lj j -4 Aa-ji jj><8 ■> 'i j . jAaxll jjjlSlI Jj_akj £x ^J: AMI AjAall Ajjj3£j AjIaJiII 

* A 

ijl Aa.j . JsLkXUtll j)jl£3l IjAjk i-Cjjx £aui J jl <JJ jlaill (jl«xll ^J-xX. Afc SL>-> >11 

* 

jxajxxll (jllSlI jx: IM*-S InlTi j.jljjlnxll £uijj o'j 4 (ilia.jjjA ^Aaaxjll Lj_AJl CjV jx 

. (_a jxll l-i j iM BcliS j5Sl FP-47 ilj»ll (jl -A J * A±a.Ajll L^xMl ^ 


& 

PAF Alx mil t(_U»xll jji (jiaJaxll jlaill jxj (jic hj/i^MI CLlVjC- JJjlj <ij*x1 

• — 

(jj-ij. Kjng s B medium AA-u (Jxkjuu i jl ■ * j xjtl Ijjj aAD aj^uj jAI ^ <«jj 

yi YT (jl An.j . (Jxnxll ijlaill jxj 1-iJn't ^ bji’iS)]! CjVjfc »jAix i ^ YV^ (JjAall 

I £ — Y j_)x Inhibition Zone JaxlMI ^aA ^jljijj ^iaill ^xj JAM LjjjSMI CjV^c- (_jx 

£ V t £'T 4 YA ^lijVI Alj ,jA (_)iajLill Inj l M iji BtliS ClVj-nll (J-Aojt (jl . ^lx 
* % 
fJnjj AjAaJI (j-aAoj-al j)V lillij 4 4JLull ^ AjAaJl jj \y ^Afr AAc L 4 I (JxS (jAajI jjijj 

dllAJ^ . (_jajxxll jjlSM AjAaJl jjjJ (jx (JL1)j 4 LjjjSJI Ia jjij (jMI jjjijjAjAl! AixujI jj 




* 

jbjj . ( ^ TV) Jj^jk La£ jlaill Ajja»aJI ^>LuiaVI Ajjja. -lajj LjjjlSJl klj^/j £. (jls 

!■ * 

c>>*' ub t (jj j j£ ill jljcall Ajj-a_aJI 4 M»VI jAfc si-» ^LjjL 4 JjJ all {jja 1 a 4 ' mi 

.FP-47^cVXJI 

: jji?jll AajliLa 

< 

(jlatll Jjij (JaLaj . Aja.La.jll Lj^all ^ {jlajA\ lij jVl jjic. Lj j'^lll JJjL AjjIjJ Ai C. 

£ A — X 1 oiol (_jjjj£ill (jlacall ^ Ia ja. c. (JJjL jc. A <V-i j ajll jj j '1' Ci*Vjj«J 

Ajj_ajJl ja jJiii Jl3_j . CuIjA l tVi ^£1 i «1 A' I \ j J Jjic. j_jAjJI kill j JU_i js tAx-La 

i—Ijlaall (jianj (_yi ■ OIjajl1ul< ijJjSj eAaj ^ — V,A) (J<aaJ (jlatll ojij (jl 

* 

ja Aj.> li.nH At ilnll Ciaj*j AjLi*-« Ajji l^_l3 i.' A j'Sj'i »j jj Ajc-jI Cjj i’n> i AjIaxII 

i. 

. jlatll jjij killj -1*J Ci£.jj ^ t(__ja iJajII ji-itU Aj_>a-aJI ^lua-VL 1 (jaxi «lc-j]l Ajji 

I * * 

lu'ij AiilUJil' Li^uSJ! tiiV^Lu (jl (jjutl t^uLull Cjiikl (jlijaj jjAjII diLijl jj«j 

oIlA (Jl a » ml AjjI^jL (Jjill jfLoj ^ylLilLj < ^ VA ) >»J (Jj-la. ^y3 l-ajl tj_ja_)all i 1 _jAa. 

. (JLaJl (jaa__)jolt AajlLa ^ CjV2LuJI 

(jlaill u& Jjjj (jiii (ji A4a±«>ll Lj^iSjil jjjU : (X f A) j&j Jj-U 

. A^aLajll l^wail L lj j b Ciaj 


Ajj^_^«ll CjIjLHI lie Ljujx* % 

A1>11 


Fp - 28 

XI,1 

Fp - 43 

VI 

Fp - 47 

YVl 

JjjuS 








CA±A\ tjyta\ 'JiV ■OajlLoIl 


jjj S.rolfsii >il| >aj Lr lC’ * ■'-* j -j" L>xiSaII CiV^Lui j-uU : (YY*v) Jjaa 
fl - w > VI >«jj <4 jjh-» <_c.jJ* 11 jnullj >-uUj J rt - fc JI 

. tfjiiSJI lP «Ia j*i- Ml( jkilJ-Ajja^ail 


ouy! j* 

SjjUJIj <UaJ) j,UtkV' X 

jyi U j*£- Aaj 

<Sj*JI Wu fit 

PAF 

OV5LJ1 

AX«alupaI! 

(jA aA«! jlfcrfJI 

Yt 

C.JJ 

V 

jkiii 

Y i 

A&U 

\ 

A^lui 

PAF 

A,lk ijjj 

PAF 

+ 

— 

— 

— 

— 

r 

Y 

FP-23 

— 

— 

— 

— 

i 

YV 

FP- 24 

ro,A 

1£,V 

AY,o 

VV,Y 

yy 

V 

FP-25 

— 

— 

— 

— 

Y Y 

A 

FP - 26 

tty 

ir,r 

or,r 

AY,A 

0 


FP - 33 

ru 

AY.r 

n,v 


A 


FP - 28 

V 

r* - 

Y1,V 

V*,- 

Y > 


FP - 43 

>»- 

n,v 

Yv,r 

Y * * 

1 

o 

FP - 47 

A* 

>•*,- 

\Xf 

Y* • 

— 

— 

JjjiiS 


jJaAll Cii j Jb byL* - X 


Ma- iRhizoctonia solani JL» CiIjjIj ^1*3 4j±»j*A\ CilttlSlI jj!*j 

Pylh- jkiJlj Xanthomonas campestris malvacearum i crophomina phaseolina 


mm 


^jU~i 4J^sj r A^,\ ujliuKJI sAA ,j-o j y> ^ . jJutSl pLaji fjqt-a ^3 flj j j$>i1 j-o i /. 

c_J»_wa]l Ajla tiJjUjl LLkJ Jj^.j ij 3 4j-oLk lL)I jiiJ Ajjjll ^ (_£jjU U 


•m 















LJ. 1 A Aj «Vital! Cjl^LflJl ^j .9 « 4 j&j 1 jLa U-ill^l jl AJjIajSII -ijjjJL) £.I^ui L^XajIjja 

( 

AioAajll LjjjlJl JLajlLluI jJjJo I j£- tAjjiil ^yi AiftlSil l _pal_^»^U Aj_jJa1I Aj4jILo]1 ^3 j"l 

.bjj£Jl al$i (jjliJI (jUJli jjiill aLI** (jc. <Pseudomonas fluorescens 

* 

lua a1Ij_3 lAjjill qa iljjjtJI (AjLjLuJI (jJjjflJI ^ja BL915 Ajj-*^ LlW , —ajj 
a 1 a ^yic. jjill t*<ljl i •; ^ VI. -jdau’l ^yi CiljjLdi JLji-w j jay-* 1 /; -" - R.solani 

At ft 

aJ^LuJI a 1 a jj! Cilil ‘ Ajja ■*■'! <LajLLoll ^ L^jALc Hie. jj-Lu ^lll (julutVI A_3 j*jJ Aljjill 
^ j]jjlj loI) oULud AjjilUl Cilddl | jaj aj j\ -vll CjIaI .'nil qa jAj (Pyrrolnitrin 

ft « 

. (_£ji.l ujLijL^j j-ii All ijjjJuJl (j^»j (bjjjiJl ^yi 

iJO 

Ai«-> i j»jJI LjjjSjJI ijl a k "i mil (jialJt ^_j3 tllljjLill Jaj > J-a ^jLL 

.P.putida'^aiA^\ JUdL illllj (F.5j F.ll aJ^ P.fluorescens 

* 

jLil! ^jjj j\-l (JaxJI ^yi R.sohuii jLJ>1\ j-»!i ( _ f lc a,i>ijo jll bj-uldl __^jjb Aijux! 

ft 

- jjjiui£j - ^yJaUa-j :A_ijLillj (KB) King's broth r^jVl (CjILuJi ,>* O^-P 

AjiJ l_jLuaj li 4 AI-lj Ja ^ * Aj _3 ^uajJ ;_]■» t * * Aji *4 JjjlIjA ^yi At Jill dLS . 

Ailld (IjV^Uii iIja l diljaftluft (jJ^lj »dj <_U / V ) * JlJ aS jij (_£jAa£j (jl*-* fla * > ^ 
(*j *1 ji»*A jiaill <C-J\JA ijA (j^iJ 3 A iiift 1 i ^ J ;.jll ^yj ( Xa-ajJ ( A.i, V»Jaj ll bj/Kill (ja 

ft ft 

ojjll jjlc. bj-LjS JI J-uIj jj«Ji) A_m^«-k »JbJ ^ Y V ajlj_^, ^^ic. t ^ )UH 1 

jAil 

• * r 
^ UJ^J f(jl om 

.1 VO ; AX Aulill ^yij X (_yijVt (_yi (jiaiaJ! Aoijd Cul£j PD jA Ail: ^ Ai» KB 

ft 

. Ajjkla-jll 1 *-'l ^yi (iiljallll AjL-aJ jjic. Aiaiajll bjn^pi JAjb A*ulja Ai£- 

ft 

^yjlIjjbj AjjaII Cj jli lilllj i ^jut y * CjII AjI^aIwvL) AuCjI ^y3 <aHla Ajjj jj ClU 

- j j I ^ i~A qjj ^L* t • • j ~i Vi) R.solani { _yo jLiJl A_e. jj-a ^>x ^L> o * 

Lj_ullll ^^ja Ailida LjJJJilJlj AliUall Jjldl dll lillj iaj fJ t 





_>lc <.lc.j tj£ (j* ^jjj - £jl j-« Oij^ 4ia *j A ^ (J^ lU^j ujjaj ^<hau_jll 

l* ua. i ^ Jjix ta£ ^iUill CiiLS . jjjliili (jujJj i Jl _ja .Ixj 4 jy jj 

1 <a 1 Jj 4 ^jjk.Uu«SI Joji-uJI A aln'u (ji*J 1$ jlc. ^>^li (J l jS OtLill (j-» X 0 V 

• X i V jjJI _^L-a (jj» HjLkoVI 4auU bjj3&jlllj iL»\»**ll ObLull ilia. uS 

%■ • 

1$-jL (jjo j-JI j-Ua £j£ ^jk cliVl^LJI (J<ia3l jjA i F- 1 l ii^lul) (jl (jAUJ i3^*“ Ia* 

( ih» < <*jlL» ^ P.putida JUaLuI <ju Laha £/ a/ £jiil ^aJj .F-5 ^j ^J'iLuJl 

* * * 

. <Uliall t_ljlaj]l ^jS »Xa £-laj AjjlaJ u* Cuji (jl A«j 4 l jJaill (jialjal 

j-*Ul (jic 4 ^ j «jJl ijj j '<jti ^ A illA«H GVIUI j_jjU : (\f4) (Jj 
j_pbj 4 A ill A 4 kllU^J (J lc- R.solani jlaLl ^ ^lj . ^1 1 
.<ja,UjH I^aII ^ (jLill yl (>“>^1 V" c/l* 


AjLa* (jlaB X 

uiLjj! (jjjJl ixutjl* jl* 

4J5UI 

PD broth 

King's B broth 

oY,T 

r-\- 

r- ♦ 

JjjiiS 

— 

\rA 

V 

F -1 

Yr,o 

>\* 

V* 

F-2 

— 

\0 * 

A* 

F -3 

— 

YU 

i • 

F-4 

U,1 

U* 

w* 

F-5 

u,n 

> >o 

\ > * 

F -6 

U,o 

1YA 

ta 

F-7 

tv 

>r* 

Vo 

F -10 


trY 

A- 

F-11 









j) jp jji - r 


CjUjJI Ajjxaii “uajIjujI 


« 

j\ a^Lua-a LjUjLS lilliA jjl ^AA <iui Podile et al ill 

^•Ijjjj y4 ajljj ^jJal4j ^Jadl AaajtLdl ^ Jjj IgJ lIiLj 

Bacillus sub- iP.fluorescens < Pseudomonas aeruginosa ujUjISM dIa ^ . Ljlnll 
: L^ia “UojaxJI CjUjISII jdU SZa ajliV-iall ililjjlSlI oJA Jiilj tH/S 

1 ~ Rhizoctonia solani 

2 - Sclerotium rolfsii 
J - Fusariuni solani 

4 - Envinia caratovora 
5^- Xanihomonas citri 

t 

CjLOajAall uaa i JaaJJJ ^3 AaJtc. af.li£ L$J P .QCrUglTlOSe bj n^t'l (jl Jl^j 

t 

P.jluorescens L>l. Ui CjLj kill B. subtil is ij\ ^ iLLLa 

,F. solani &liYii.ib ajuLuJI dil^ajAali Jaiu 

t i ja\ 

*i if-l aJ i JjjjJL AaL^aall (jJaiJI Clljllj ClUll AaL«aJj*all Call j, ^Aali Ca]j_c. 

jja Ca]j_& liiJj X*J ^a AaLto] i A_a-akLa.jJl laj »>■> '1 jJaiil CjlaLaa \ft-a. 

: jjA Ajjj-oall CjUjISI! aj> . PDA < 1±1 (jic. i—Uajj CalaLaill 

1 - Xanthomonas malvacearum 

2 - Rhizoctonie solani 

3 - Fusariwn vasinfectum 

4 - Verticillium dahliae 

_—- —-— iy t 



b_lLijl f^ial 


■ tAjjivll LajlLall ^ ^Lox1ul«]I alLjaall Cj1ijl£li AjHilb Lai 

Pseudomonas fluorescens £ 'i aJ^LJI - 1 

Bacillus subtil is bjjVull ^ AJbLJI - Y 


Bacillus megatherium LjjjLi]I ja Ti 4 JXJI - V 
Pseudomonas aeruginosa Lju'QI - £ 

^ * j Qyiaa l * 'Ljji 1-. a ijIaJ ~ (jjj-u ~ j 41aJ (jic- bjiifbll a JA till a) 

(jlliaVI £ilj tlLlS , <.La jl] 

YA — Y& ^^ic. CjUjISJI ^a £-kiajJ A-klflj-A-Ji CjUjI^JI l$_ii <U-aU]I 

C- A 

jl (jiii. Jjiti. ^ L»£ ^Lbi]! tiiil£ .^Ll aj^ jio jLtLiiJI ^Shj Ciujjj ^ i^» 

f>ljlj j-l£l jl£j lA-laj-aall tllljjLS AjujVI yd LvlA") alLaausH Ljj'lSll) (j-a Jiljji AjbLjl 
t_ijl_aj ^ JaHLuL >li LujI^I Ijjj "'<'11 Lai . B.megatherium. B.subtilis LjjifLU 

. ajliLia AlliaJI lojLjJI ‘' doiml lailj (_}a» all 


A t 

Clii£s . Li.>11 Jji AHaJ-Aall tlihjl£ll ^Ji£, elLlaall CjLjLlJI jjjL Luilj.ll A.Ualib Lai 
K£,jja (jb-a (_ya 4ill •> a till aj a-v 1 ^Ll=».jLv Ij L'ij 1 j»jLn jl*j j ^Liall jjjj ^Lu 
^ * {ya. Aj jia Ijj j i£ill £■ jlj_a CljLS) AjdLui 1 A aiJ l 0 * 4 X X 0 i X ^ * bj J V\)ll 
tilli l_»j ^>1 i ^«.La Ja \ * * * + IojijIS ® + Jjj-a-ujjLc. (Ja ^ * + 1 jj 

t A 

(JLaJl Ajjii jjl (ja aSLlII laj iajaiLia <JLaJI Ajjj ^ tejLij i»Jj (jic- * » >1 

G_C.Luaa Ljjlj t~'il < j ill II tiljhll I ju i _ y ic- ejljjj 1 A^oj^ajil! Cllul£ilj ClJl.j.La <jjLa 

A * 

. ;jjl£ i_J^ ^ f j \SJfe 13^*^ AiL^L 

iJ jJI A. La La JI ^ jbjj ^jjbtkll jjiu tliLijl ^jl J-a>j-3 l ^jJC-j-L-uil JuU ^jLlill tlluijJ 

jji diljjLll (jlj (l l 11 • u.Lii-L.i.j Ljj^)il L^-ii CiLajuiuil 

t 

Q jSj Laa (jjll ■>> a ^Jjjjl£ JLm.l.u;i ^jlj talLaa^all lZjLjI^jI (JLuLuiiI A-Uajj jlljl 19 Ll^jJI 

A t * 

q i .'^jj all Ho iLoall jjLSlI (JlaaHuil ^jlj i al^LaJ 1 a j ia (jLa. « J<al L j-a (JloSl IaAjjjL 

A A A 

(JjAjl J 1 Arfijl l \ * ^ia^oll OaXu> U'n A1 a (JaViM 


CjLill (J-alJ-*V 


(_yL UJ-Jjlj a t 'I 1 ~1 j ~> i j I Lja lIiHSII o > L»j i a i' -u XSj . ^ 1 i X 

^Lt3L o3L.LJ CiLii oij 4(_ya l a. 4 ^'] jjJbJUj tCiLjyi CjIjjLJI 

. ^lijj jji *.lllj S^LuOjcJI 

B.subtilis ^jA ILL cLiLs^jaaI] v >!/.-» *11 CjUSII (_L»sl ^jl£ 

. i \ aJ!)L P.fluorescens £ XT 

CM^ ^Laj^btll iiiluLil 1 _ r lc SjLwmI) JLuu^l ^jb : ^ X t • J JjAa 


ijju f^a Jt tij/nll Alhu jiaS X 

Lj/i^ill (Jlt«1inl JLP 

4LajAall CjUjIL'i 

B. megatherium 

B.subtilis 

P.fluorescens 

XT’,* * 

ro,.. 

n,x° 

Xanthomonas malvacearum 

U,Vo 

n,Xo 

xx,- 

Rhizoctonia solani 

X£,Xc 

rr,o 

X • ,Xo 

Vcrticillium dahliae 

1 o,Yo 

n,ra 

xr,xo 

Fusarium vasinfectum 


jm iJ lC’j (jJaLil jj iy uLfjj ^Ip SjLLjLI CjIUIUI j_4j*Lj : (\ t \) ^ij Jjj _a. 

jjj (ajj W Hu a«11 CjLliJL,! Aj^Ltll 

. (Kirgiziyaz <jJt) <c(Ijjll 


* 

jl IjJUI JjIb ^Lt 
■ tjU-. 

jjV' Z 

. IjU-, 

SjUm!) £t UilSlI 

X o • 

X Y« 

XL 

X 0* 

X Yo 

X L 

V,1 

o ,1 

V,V 

ov,r 

A^n 

1',1 

Pseudomonas Fluorescens 

l,x 

o,1 

A,X 

oa,t 

AA,r 

iA,r 

Bacillus subtilis 

v,v 

o,X 

v,i 

xr,r 

A*,- 


Bacillus megatherium 

V 

I,® 

1,o 

vi,- 

VI,- 

a 

JjjiiS 

















































I jA j^5mIU pjLiJ jmaJI ** jIa® - i 


Jo-ill £-* CiLaaII jA_a. j-a i_j_i_S_)j jc. ijl.i, f- jl_3 L_ijjj«_* jjk La_£ 

^ t 

|JjAj jo a LS A*i>J Jj tljA^ t JoiJL l-iL.ciJI JLaaII jaJI j-a ejjl j^ j^"' j "'Vj 
LJ ij«jj Rhiza t Jbi Fungus JjOj Mycos j* ^j iMycorrhiza 

c 

Vesicular IjA jJJJI ^-ja j_ a_j_*aj i^-ljjl aj!>Lj Jl IjjfcjjSLJI - ■■■ ilj .ja _% Root 

jAj Endotrophlic mycorrhiza LU^.1 (VAME) jUsdiL t '><j Arbuscular 
. Ectoendotrophic JM £Jllj Ectotrophic JjVl £jll a*j (CaHaII g>jiil 

1 a^yj Lajlj IJA—sJL Ej -C' 0jjjl_4 a£a ui '■ yj j V 'j ^JJ- j ■«' I j-a dlllLJill ^3 

j-a jAiil U^Lik i_ikE J^b Jluajl jEoH jj£jj 4jjA^ CjJjcA 

* * 

Ajlilj IgjL li& ‘"'IjjEa'I jj »~'j . tljlcJj 1 $j 3 (j^kt Vesical CjUUJI 

t 

1 fl ~ A -»AJ j£-al till j Ajlj j£lj t A j C-Ia-o A_1aj jJc. 1 |j ~'J «jj ' ■ all j^a jl_£ ^ H O * AA« 

. AjC-liuo Alu Jc. l^luiljjj 

t 1t t 

Jf3 j-a lilljj ““'l, 1 ','" 1 ■" ^ J •‘■'j' J CiUill fjja\jA,\ Jc VAMEjjjlj A-uiljA CjIaj 
J VAME Jl ojAjL* jc CjLJjaII j* Aja_c jiy Ciijl l*11a li-j 4 ) ‘HA ai« Safir 
,ji ^ ^ X a_l« Hwang et al >gii ail. Ajjjll J AialSlI CjUaII ^1_>J iaJi t.jii.^.j 

t f. t 

( a ; X-uJ j )A]i (jl ^jln l nU VAME ^jl ( AjLajI 

* 

, Ajjill diLijlaili jjlii (JlLyiij jIa&I (j a (J1L, 

t *-t t 

_J AjL^oVLi jjUj V (jl jJjLLill (_>3»J (jli JLa. Ajl ^ylc-j 

Verticillium jLill JjLuij ^ji r v. ni a_a HiLaji iAILaa jl jxa. jji t VAME 

jjc- jbjj (jjEll lift jij i Lja^j ^jllc-jll jlj^Jl (jij jlailt ijljjl ^ dahliae 
JjaaII iJaj-A aA-i o'j i Glomus fasciculatum ls amA\ IjAjlsij jLaJl (jjjlU 
a Lw "Uaiuljj (j! ■*■ '! iAILajs jl jjAk ^j3 t VAEM aEhI^a a^.^uu alajl 

. Iaa j Aa. Jl Jjjjj AjU^VI IjAJ/\).all Ja3 jl Caaaj I ^ ^ ^ i 



litljH ijjAaJl OjlLJI 


^jo 

G.mosseae bGlomus versi- yt, Ajaiill Ajlj IjAjjfuxil ^ CjL^Lill ^1 

* t. i 

lx*. JUi Cj\ <ojUJI l-ijLxII ^-u-ul ,Sc)erocysti$ sinuosci j forme 

AjU i CjLlaSj IaA ^jlc- (Jj^Hj <■ jUfl\l ^L^jaaJI jjji <Lnjlic ^3 

s 

. Trifolium repens AxoU. ^jil! £-l_>jl jji*, jx ^Joi 

t t- 

JjUj u-t'i -*->j J^ilL Ajlxo>U ALLi i _ti Uril L$jx ‘ j^ftll _jj J jlc. A_jj_sj 

c 

jla3 Ajjxll e.l-£J £ jx 4 A a » «.x Ajjj Lgj A-LC-jl jji A_jjuli jj jj]l CiC. jj . (jiajxll Jx-axll 

t 

AJX-j jU oJLa.j ^ y * * * Ja*xJ_) X • ^>iai jj *.Ltj J£J Sj-a^j £ * * ' JaxxJ IjAjjJuxSI 
4 Verticillium dahliae ^jxxll jkill jx (a-? \ l V Ja*xj Ajjill oia cJali. . 

^jjjli ^ *w»j jl £ Jlflg-yang ^ a*hJ 9 4xwa__yAll SXXlJl Al^ixuil 

e 

jl*x Jx-«a.xj jl jajxxll 3 ® *•!-£■ j JS 1 ( jjjX ^ ' ' ~ } * * ) j*-x»l! 

JxxJ jill jl»sJI tJjljjLj slje-jj ■ "J J A_S£.jj/l lU Axjjx*. V 1 * J-luxJ 

£-UjjI 4 Jix (jA.Ijill ^ixa. jx ji»all oLj (JujJ tilij Au j) . AjC-jVI dSA ^ oia.lj Aijj 

e 

^11 ..aIjjII a^Lx i^tjjVI t^iiUill 

^jiaS jx A a l"l -k a £-ljjl Jlxx-I-uil j_pl3 ( ^ £ f) fkj jj.lx. jj 1 a S ^iLiii! klij_^lal 

* t 

Sjjitxtll AjJ. a. vj) ^1 Vlj Ajj° ->■ tjljjLl 3 ^ 0 ^ 4 -* ■ CjIaJ ^jic. I^AJjSaxSI 

* * * 

AjJUij (_)ia^x!l Cjji^ jU till l$j 4 J^ti ^al V.ddhlUie ^)lai]l ^jx 

fij Jij^iijSll (j.c i %i« jis VAME _j aLiUxII CjliLiill 

c 

lilliSj 4 (jiatill JAJ J^ijx Jjj JJj j 3 °®Aj V AME (j!j ( i £ J 

t it 

jLa (_jl jx AjjxaJl Axjlixll (ji sdliS jlSI jA Glomus versiforme Jail\ 3 I Lcut yui 
tt^xuj jjAaJI ^jLlLixll JJ£. (jjj lilliA jJ V • jAl I_)AJjSLlx 

arbus- /VAME Jl Aj-xjj jiJI ^ Arbuscules J3 Aj^lJI Aj-uoII 3 U lilliSj tjjiajxll 
lAAj tAjLua^U AjLUII iiJLii (jla&ll t, 4u/i ^^Ic. jjJajxll ilu ax A j jl. t i aJ^Lc. tjjlj CuleS 

^x AiliUll Sajaii jjii arbuscules Jl k^S jl jxu 

- 


Ciluli 


q \ zj.5L.ttj VAME (jj» CjVvLui (_Ha«j (jl AjjjLutll ^cjLnll Jx Glxjxl iJjjJI jjLaj 

c < 

IjA J j\ ' .all JaS tjV lillj t JjLllII (_^ol_jj»V Ajj .1 >11 4_xjLLJI ^Lilj (JigA-ml 

^au] V JUJU ■) (jlaJl A*i z>4 AJUaluVl Alln'l* t t ojiulltll UUUa. (jj» UU£ 

« < 

jUtt jt_3 lillj Jx ttjUlx . t_LJ_wJj j_j£l—ttVI o^A J ■» « '' J “j jU jjaaj-.tt.tt1l jU all 

* 

tjl > nil ( jk .AiljJJ ^_ill ym y tt all jlail] "‘AL-LLoJI i jj ■%. -Al -1 ... VI JAX jj^a A. j IjAjjSJII 

jjLij V IjAjj^JAll jlai] AjJaill ^jj1j_JI jl (jji. (J J 4 l>*JjLj.aU jj* l_ijj_a 11 jjj *i >11 

jiall oj^xiwJl arbuscule J] ajjA« 1I A_u*j]1 axaIau . V.dahliae jLill Jj^-jj 

.(iSjLJI IUa lilLu V jiaJI J JjUUUI JAc- Lttlu 4(jAaJI o.lU £*a Ijm^r. 


. ijAjjLj <11 jLttl JaiJI dlUlij AjliXul i»3j (J£-i ijjjj 

JaiJI iAjUaj (jit i it'*, i. Jl CjLjlaS JL*jLm) jjj\j : ( Wf) ^ij Jj Ai. 

. Jjji jJai 


7 

ijAi 

OijH if* 

r* 

iIiLill JjJa 

A1.U-SI 

ji-a 

U1 


JjjiiS 


\*o 


^ ^Jj jJaiH 



A,r 

X AlvLa (j-ajA-Jl jiafiJl 


U“\ 

\ Y,A 

Glomus hio. + * ijjj 


ur 

)r,i 

G.mosseae + A«.jttVi ijjj 

| 


\r,\ 

G.versifonne + UuiL Ajjj 

Yr,r 

WY 


G. hoi + ^ (jjajAAll jlaiJl 

Yr,r 

WA 


G. Mosseae + 1 iJjL. 

v*,* 

U1 

>Y,r 

G. versifotme + ' AJUL. ^j«ll jLill 

vr,r 

>A* 

A, 1 ' 

G. hoi .+ Y AljL, jLiJl 

rr,r 


M 

G. mosseae + Y AljLi jjijAJl jLiJI 

n,v 

>A* 

>Y,o 

G. V<Cr5 . + X aOL* jiaill 











AjLua>U ^ ilUall (Litai 8) > i \.n ^^lc. *" J_jaj jJai j-jjIj : (^'^) fAj (J* •* 

. 1 jJt jj£x all jioJ £-a 4iIojk*a Cj'iLaUu 

. Jing-yang Sjjill ajii ^ jji]l jLu <)- iiti jjjj : VD 

. Glomus mosseae IjAj jCJ I jl»ij jLill aJ!5L»j <S j°-- - iili jjjj : VD + GM 

l>jjiaJIjijj a j ;*jJi IajjuUI Jjjall jLh i-'j • - - ; -' XI - Jji : VD + GV 

. G.versiforme 


. C. versiforme IjAjjSjJ jLL <jjiaJl ijaUll ji». a] Lx : B 




Cilujl 


4 tu Wil aU-nail Jls. G.versifonne IjAjjiUI jJ»a j-ub : (Wt) Jjxa 

f jl ml j-j-3 j_jiaj_4-4jl (jjlill (j}ai]| CiLdil 

. Axujj^SI SdjjjL 


Jjia 

5jAaU^ 

jjM 

JSJ 

u*Lu 

JiP 

CjIjjaJI 

CiUj j£J 

jap 

^1*11 

StA) 31 

CjUj j 

ajjJ' 

CjLu 

(►»> 


jLal 

T r- 

AaU-u* 

r* 

jjt 

C.1^1 

dldUull 

U.T 

V 

>,n 

i.r 

HA 

ro,o 

i,y 

n,A 

H,T 

>ili yx- 










* oA jAmi 

n.a 

Y* - 

r,— 

v,— 

irv 

'i,v 

a, A 

r*,i 

It ,£ 

d tiijiu aJ^LuJI 










IjiA^)la4 + 


i j —«-6 



do! da 

A_L_U*ul | AiiaJjji*!! jl *L»Ldll .ilj-JI ^ja <c.yui>j* 4iLi Aflatoxins JimSjj^VI uijju 

l~ \a d \ i « » iJjVjC- d 1 d '^'Uall d A jH «"iU /yi 4 

d j - < lii d -<^ ^ OjjIjJ .Aspergillus flavus iA.parasiticus, A.nomius 

t * « t < 

e^A ^LLj jtiox -* ^3 4jjiUl L^kvLc-l jl f-l-liJl ^3 Igj r ^.An)al l 

. uLLui Aju^all ^ljj| Aj>La 1I A-lauilj-i ^Aj tBl j^A Aaa xm Ia^1j 

a \ a's* aU 4 r-l w?M ^3 a d.^1 >■ ^ a > a. ^a) 1 djLiV_jll ^-3 Uls ^i^jvLsVL) djjlill <_u <«\ 

& * 
d\j j ..i (JjLuj (jl (j^u 4 jjL«II Jjidll cs^ (jl i , '.i »n 4(jiaS-il Jjid (jic. 

^ £ 

Robens et liiliSj ' *\ AA <im Park et al «.!*j L» I^a) ibis JSi 4 jlLVI ujU 

. (> iiy, al 

d ' d n_uLaJI jliiV (J-maJull *1.1*11 (jj» (jls&ll jjid d_i. — £ JU»'i 

(jl l1:1*jVI Cdidjl. c -nl -> j»lje-jILS ff\ jc-j^dd *,° (jC’ (jj-d£jj^AaVI 4_i>jij ajjj VI 

















CjLuii L ^wa)^>A N y i-ajlLJl-- - 

C £ 

^)JasJI jtb (jJaiJl jjij fjjM _SjJ^L-iVI _ IjV ^yui j lj]l (_i-a!—■J'j (j-ujl—uiVI Cj^LJt 

Ciljjl ou ((jL-ail oLtljj ijm j_xiS ^ j_Li]l l!i& j-iaift Aspergillus flavus 

c 

Cjia. iiJj . illljj] eJjJ I 4 J lai <^111 t<jjl!l Aijlja.jVI CjLaiaJl (j^a jjLiJI 

.jjlll bJjJ 1^1 Vv) Cjl^jidl illij (jj^la fjc- e__>AUaJI sift, ,^3 

A i ^1 L A ^ jfj i.„ a il ._;lftu^ll ^LJ A.fldVUS J^oSl^ sJIjV A -w * 1 ^ fl 1 

djl 1 * r~i £wa^J p £ ^ ) ja3 j . L S 4 ji'if-ji' \ j ^J1 4 Aiil^j Jlj 

.ADL 


.A.flavus jJaiJl Cili-a £jjj : pit) p&j Jjia. 


L 1 

S ^5U1 

^ Aliia 4 _v » ^ jxijj aI^LJI oift CiVj-c. 

. ^l.x.^-VI 

^jLa i * * (_)* > 4 - -■ ; * ^aJl 

* LUJ^ 4 

^ 6> j. v ^ <1 A ^ * JA OVjj-£- £UUJ 

^1 joli V jl <Lla *UaS 

L^-aAIj l A-* IjJ,^ 4. 0 iC~' AjiC. CjV_3juI 

.AF36 

. Ai jjtu* OVj^ ® lilliA ) 1 ^ V <loj AjUJ — *\ 

:> j~i-lS 4 j 4 ^ ^ulu aiA i 

. 4 ; j-. T. 11 ^1,, v Vi 

^jia £ * * (ja jjLaol 4 _^iLlS ^) > jJI ^ 

•CljL^ 

l_[>a aUs AjaS aJvLJI aJA uljYjx. jili — V 

. \ixS — £ 

LA2-5 lAjjjil ^ Aj L^'ia ClV^all — 0 

. ASjJm Ajjfr ^ ^ (illjA 4 ^ 1V Aiaa AjUI — 1 


* 

jjiJ L_BJjt_aJ ^ak.L ^-1 A.flavus j}as\\ jj_a A^ih % all CjV 2L«4*JI (j-a Ijj ^ jjl 3_a.j Ajt! 

£ 

J£ (jja jjxwS^^LaVl [_y» 4_JU1I kllljoSj^ll j%ii) jjl (ji-aj . 0 jjlll l ^ «a fl l jjiJlj (jJaall 

jl^all ^uaaj jji ^j£a: . CsjLui ^lail] Ajj_»_»JI ^Lui > Vij AjiAJjSlI jja 

LilLLii J\ lA.flaVUS jLdll ilijlill 4 « aIj ~ ^ ,jjjl 4... nl—aJI 4_i_A_4all dllj 

t c 

CjLsjVI (ji . Ajj^-aJI ^LiiVl ajj^j^all »_jlj '1 J, jail (j^a 4jj£ia21 j'lj ..1 *>^3*^-3 Vi 





^>laill ^ja S iJ^Lull 4j^)>«k1l fLi^VI 4-uiljJ ^ \ ^ 1 * -IIa^) Cjljlui Aaj-ui ^Xa ^lc. ^iiLoJl 
,jj (_gjl > "'ll (jLttll jji Tight locks ~~'» 'H 4l»l£ jac. (jlaijl clllj)^! LllUjjjAJ jji JjajaII 

* * %■ t 

fJ L-o IijJu (Jj) i <~i "k all jy laJ (J vL^. J \m\\ 4l*unlI jJ ^Luj_^Vi j^JjSu jjl V] i ISj^)_aI 

• 0^1 <c-'jj jjJali# ^Ini a ^ IjjiiS ^ <1^*11 J^dii . <L*aj 

JjA) ^j3 B1 (juiSjJvlsVl Cjljjiuua Ajllc i#.liij (jJaiaJi L kl'vLJl (jA dlV^ull i^a *J 
... ~iU 4 1 1 jj klvLuJJ » ^ Id <11 AlXJI oAA , S + L C<_A ijLli^Luill (j» -C' 1 » Cir. i jjt-all 

(jlc. fjIaV.l t^iljj i 4aILJI tliV^LJl jlaujuJ (jJjlo (j* ijlill 4i«j 

* 

i fl*4^1 i ^ <c\ 4n">' 1 a1jJ)-JI CjVvLuJI jl jJljj . (Jj . ^ "v-aII AjLk^j (J^Lk <Lui_31La11 AjJUI SjAill 
• * (JLx AjI ^jlc.j » jx^^J^sVIj Cj ^Illl £_i>a ^j-3 a i^wjLia jj£j i Ajjj^ A^ojIa-q 

t 

(jlatll Jjil ,jj Vtl tijjlill -IJ^AJ 3 a.,ijll ALj-oIl L dlVjfc OfrUS (jU 

. jji (Jljj V CjlajVl (jj tijjiS (jujJj jj S aJ^LJI jjj» CjVJ>& (jc. c_uaua11 

(jSLaJj 4_La£lJI (jl»<Jl Jjjj jJvliVI (jjj^j (jic- (ji^ll Cl2j ojjlll J-aC. 

Sjjl i—LjLaj jIajCLlJ ^ A.flavus jiaiJI j>A S <l^Lui CiVjji bj. 1 Aa ^ (JjaIL) jJjJ (jl 
(jl Liajl t (j^AJ 1 ilA (JIa . Cjllj]l 4 a..uI (jA^o 4 jjaa. j»hAAl ^ljjj_5 (jlaijl 

. JiaJl jji (j«iSjj!)liVlj ^yjljjll iJjjLill i-jIaa] (jl c- ejjli S aJ^uJ] 4j^aa3I ^UuaVI l!*^h 

LfliUJ! JUXL-U5 £i^J\jJi.\ii\ 

f.\j+y .CjT>. 0 41 a L U <4JJ^ n L*1 5 iEUI jli Uj^jj ^ La£ 
4_ic.jV 1 fij14 I^ui t * jiiS Cllj 4_iX.jl Jji (jiaill Jjjj ^Jjj SH k, W'^ bjA^ll !ji V 

fljl^jA diaj 4_1 C.jM 1 i>AA ^C«aj3 1: frU irvjlj (Ja jllj (jjUl (jA -lajl% a 4j j'i % a 

(Ji jl -W f. J jl L ^jl U al A \ r.j j' 1 D Aajj] (a Jj V \ (jlljAJ CjLil VI JL»J . |» T"^ — Y A 

*(Jli LA 


ir£ 



CjLuIi 


C_1 jij ^U_c.lju^a ^ l^—lJ iLttjJ V * — T A J^rfajj dllj)^l iau 

CjIjjIII ^jfl "ki 4 ^Lq Y — \ L_iill (JA f ^ QjSjj fijjj <jLuJ ^jjlll A^jlj_^*jl 

L aJ^LoJI S aJ^LJI diV^-c* Cy* ajajjjSJI Jl ^_j j &*11 ^jc~ 

(A *^Ayjj± Y * 1 • Uii5 (JS £«ajJ . L$1 Aju*i11a 1I Ai_nll ^^Ic. *i3 CijLS 


^3 AjJlij^S A^ojj^j.^ Y * * * AJiLi (JS (jft “k ) %11 

^»l 4U >1 Lit A (jA CtjJ T"X — X Vjj»X Cjlj Clljjlll (j^LLi tdlj iJO ■ 4 M ii L..lt.t]l 

. CjljjUl ^jS B 1 (jiuSjj^l ijc. <, jjiiJI (j-o C»jj ^ V i*j . Ajjaa 

^Ixul Jjic. Ajj > **■ CaLu-^l Qj^J S ClVj-e ^LAAA jjl jjjjj A_uilj.}]l * 'V J "'' 

{ X £ *\ ) j»ij JjJa jjS Ia£ (CajJ V * — X 0 ja£. Cjlj l $'!»••> Ale. ej^m £Jjlaa-» 

i 

aJJ)_C. iillifc CjjL£ - ^|j ^ n <J£] [JJ > % ^*4 > ^ 4 4 Ajjj ^1*4 eAA J-Iji.a 
^ j ~v ~v Y " ^ 4 0 ^ \-a A > AjJ*v ■v CaUk4_2k I CiijS jjSII y* STV4 - 28 ^ ' 0 AaIj 

L$_i£]j ( AjJA_A »' ■“ b U jjil ^ AF36 Is^aIj L y^LJl L»l . (^1Jfl 

l$_jls S i!>Loill Ciijs. L»l. ^X"^ J£2i} 4_aiiJtj sjj_tll i—i^Le Q±i <txijj£ ^uIja. Cuj£ 


^jU • ( £ * J^Ai) (J^> s<tjA a. C»L«a 1 CljjS 

jjl Clajl iaA^Li . jiiillj jjiaJI ejijlll j-«r. UI£ (JLl aII ^Lua'^I JAe 

!_ya AjjS_l«ll Ajij_a_aJI »1 ... ^.Vl i ^yn \j j : i ‘s Jlij S Cj\'j_C- £A Ia^_aI^ 3 ItC AF36 i!_^X- 

^bj] (j-» (j^° sAA *C. ^ £^J JjiA La£ cS aJ^LuJ! 

. ^ £ X JSC J t [ \ £ V J flj JjA> i Z SI — AA Ai*Cj aJilS AaJAi 


t p * 

(jl ■ ia t Iaa (Jlj«_a ajjja 4-«j1ju (_bleL a1!>Lji1I i jA AF36 ^jl t>f“ L*<» 

. S AJlibJI (Jia fjA B 1 (jaxaSjjiU'^L dijhll 1 ^jjL»a 1 Cjlilii ^jle |J* «'ix i j 

* 

^11 , o^jLrfnll CjV^LuJI AjuaU Jlj-iJ A^^ui AF36 aJ^JI ^jIj 

l *■ 

^jl AiiSlall Jjit ^jS AjjaaII ^LuaVI (JJjSl lijjVl (jle Alj*^^ B -^ ®bl® 

t *■ 

, aJc. S aI^jLiII .~) jjl q_jJ lh 3^ tjj® 













Cjliill V Ajjj~x.Il <Jk ijlLJl 



LA2-5 iS L- Aspergillusflavus jiailb (jiaill ajAj ol_^ai : (t > ) ^Sj jLi 

*6^“^' Ly^ 

^l.yi >VI (^a ljuA£ (Jfll 4 \a*\ t 'j £jj . S 4‘'J 6 ->• *11 (^ioLull Jt 4 j_^>- jl 

. S <I^Ln ijy* AF36 hl£j Aija-k*ll 4 j^>aa1I 

V Sjlaimll 


f 1 *n % VI • (J-* “31 | ^lc. AF36 £A 4isjjA-aj 






jj Cili-a ^ A./favifi jlaill j>» S iSiLJI £*> £-» AF 36 4l!>LJb djiiall <^SaJ| jjJU :(Ul) ^ JjAa. 








lLj'uA]! 


jUJI <> gSUJI ^ AF-36 il>JI J^b :(HV) Jjaa 

. L j S CjVj*j IjjLJIj AiiSUI (jiail! jjL lA.flavus 


jiailL 4jji« jjJj jt- jh£ 1 jC-jOjA B1 A-uI 
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SijAkll AJjaJI 

i^ya f 

+ J1 AjjfcM 
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^LrtC :Lib 

Lu j JJ «u jUIl 

ObjJadJI - i 


^ ^aill tliiijjjSlui o^~>* A ‘Scierotinia sclerotiorum jLill 
tC jT_aaJI 11 a (jJjs. j jka. jjiaj-iui iHelianthus annuus jLxc. oil 

jL_C. CjLu Jjlj jlaijl ^1$-} . (JJ -Vli A_iC.^j ^ '-J j ' ^ JjL 1 l_U_uUj 

“OaUI CAjLuII jjAiJI Col ^l$Jj lOjill JljS O IjjLJI JJ4 Ji 

^ AjjjJI Ijjls jljJJ • «(jLfcoJl i-lc-li J-i-aJl (jlc. tjOll Alojiaj 














CjIaLi 


W-) (J_ ? ■* *'** f* -i-S A-ljj] i 3 >ia J-a>jJ S i . AjLuaVt jljjj ^jJLiJLij A_llaj]l jJaLi-all 

. AJlai JJC. J_y^3 AjjUSI! Ajtjliall U . |J*3Ja 13 'LajULt l tln-J 

jl i CjLlJI l n <iij ui\A tAjjjlt jUai! l.'.gl 4\j y -Jl ^LuUkVI Oxu 

(jii) • jloJIj ‘LaaII (ji-c- t_ixujj Carpogenically Ajjn»?JI ^Lut^Vi Ciiij 

« 

AaaSaII AjjJi CiliilSJI JiS (ja Am .^ l^. .ai I jjajjiAJ Lfrlli t AjjaII ^ Ajjj>_^]I 

: Ji* tAjji]l ojjj.j-sl! 

1 - Coniothyrium minilans 

2 Talaromyces flavus — PeniciUium venniculatum 

3 - Sporidesmimn sclerorivorutn 

4 - Trichodenna viri.de 

5 - Gliocladium catenulutum 


jin tl] AjJ-V. %I1 >Vlj Cll a J. jll X J jlaiilj ^ jjij jiaill (j* (JS iJiiaAJ 

. uLLaj Jj^AaII jJaJAjaII 


fji JL*_S ^Aj i JibJI jJoj-aJI jJlili Ajj n. ail .a %V1 ^jlc- JjVI jlnft 11 (JiiaJj 

1 jr -Li ^a jl \ J * J ‘ 3a Cj^Lij L Jj a nil j^ U L o il jLi-C- J_^a 1 Ajj ) a n . 1 1 AjajLLall 

jlaiil !s«.liS JjUj V A jj \ -v^l A_ajl_Lall ^3 Aje-liS jli Y fij jiaflil IaI . (JojaaSI 

A 

. A^uiij (jAa jaII AajUa JjVI 


jXI 

Scderotinia sole- jlaiil jc. jIa& ^ liu jjjKJI J^ij ^ja ? jUj 

t . 

j). Coniothyrium minitans cjljjLa ^Ac.) JiiaiJl jkill JLim.hL rotiorum 

AjL^sV! i j r a Jj ■ -■ ■>■ -°U l^ii vj Ajj j "kill A_ajL£aH ^ jj~) » J 1 Vi * jjaiuJ jixsJI IaA ~l »i l 

. Aiiljll Aj*uil j_y3 (jiajjJLj 

t 

t jUc. lAUjjjliujl (J^aJ- 4 A_<sjU-a iJ lc. Cjjjjul tjjlaAiil A >j ^ 

« t- 

jAi j) ^jLaj tjji-jll A_c.ljj cij C.minitans j T.flavus jkill JL u LluiI jl a_v_j 

—--- \i* 



4JJ.1JI L ebb] jAl_Lcll JljUI <_ji Lxl . / ) f A Jj.}_e) (jiiA-uJl jLiC. (ji (J^aJ^JI CjjHa. 

« 

. Aj_j±i. AajIs-a£ jLaJl CjlHKJL aLsUjJIj J^bj V (_)H^)jo]l jU 

( ^& l £V,Y” jjj# (J^jjJl ^>3_^» CjjHa. Gj 'w . 4 {jj->i *kj Ails t T.flavus j^-°^ 4 um\Uj L»l 
(_>a_>JI (Jjjii. 4ila C.minitans jLil] aauuSIj l#i . aLUJI ^ ^T',! Jj^uSJl 

vj Ij-A jjl '■ yj L*_£ . AL»Ledl ^ l Y, £ ^1 j]jj 'l *^11 L ® f, Y (b - Llj In ■» 

(jLS cl_JJJ| . 4 ( ^ ^ j»2j JjH*.) J IajlIu iVI jjjSjj jjC- jjajll (j*aiJ CjjHa. 

-LjIHa jjlc- UaU jl 4 Jaa. (J_jla f ^/^I^C- ^ * * -- Y® jJ^xai (Ja*I»Jj 4 Allij ^lc. £}<»b _>Jo4]l 

<ajjj]| l~ Lil^a Jaa. J ^ *\ l^jc, ) * * • — Y® * AjH; (JauTvmij (_£j±»Jl 4jlij]l 

.jjj&\jy.iv^ £a 4j_jli« i A qm (Jil Aim!} /jj-it % 

CuLS t a ih a ^ i..i„rii T. flavus j C.minitans (jjjkiJl ^ Lii. (JLmb-J He. 1*1 

Aj-mj lIuLS . ^ 0 * ^2j (Jjia) -Jjj'i'^'i Aie (jH_)aII &H* ^ (jiaii. Ajv jVvl! 

t *■ 

A r> j Viil fiAA (jlj 4 1 ^ Jl* »HiJ £* CojLS ’!• ^ i ^ JJJ V^V ^2 

t ( 

CjjI 4jj lajl aajULJI jla 4 4rLlj^/l j_jc- U ■ oH^jJ C.minitans ^ad\ (JIa».s<iiI AajH aHu 
YAV* ^\ JjjjjSlI (ji jIj^A /f»*-^ tr®* ^ jrbjVI jbjl 4 —ua. 4jjiJl jrLul s-tjj Jj 

. (^ i Jj®^) aIaIjuJI ^ jb^A /j»i£ 


M\ 





<j4>* £jjX-x i j^£> C. minitans j T.jlavus jlaiJI JLajlIwiI ju jU ^Sj JjiA 

jUc- jj 3 j jr Uj| UjjjjjKyi 



<* 1 ■■iij i_iLaJj -Luolill jlit Aj^aaII ^u*iaV 1 dul£ 

. •* 1 aJ^L .La (Jfkl j*ljX< AamiIJ T.flavus LjlxdJ q\S . Ajjla JoA ij^l oiAj 
(jL^a jl^l^l U . ^ *\ AjJ_ia ink (J£] CaijX> ^ * A 1 *n 1] U-jl iVlj ^jL£ C. mini tans jLill U 

(ja f \jt ^ * • *-» JjVI ija £.1 jL vr ujUaj ^jlSa 

















CjIaaII [_y=>\ ^__ - 

(jit C.minitans .jj 4 a'"i^ « uVliu JLolImI j-uLj : (HS) flj Jjaa 

. (Jill».1111 jLc jj.1j L&J* 


jUift /guiyi fis, 

4ij|j CiULi X 
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CjIaaj! <_^alAjjjjkl) 


IjjMM^nJI ^IaAmbmU - 4_l 


t * C 

jL* jl 4 Sclerotinia wilt LjjjjKJI J^ja CjUjaJI Ciujl 

A-A<a i-lLLillj JjAjJI lat A jjjla (jC. tiljlalll jai ^jlc. qj jA £ AjI^JS A] Lj j^iU ' jjA ill 

Pseudomo- I (jl AjILJI ^yi C^jl jyjj aaIj . AjjaII ^ A-Aa^e-all CjliSlSll 

j^a (*^-^>11 ^^ic- ‘Aj_^JI j_j3 (_)aAuJI jLic- Ljljalj ji^Ja A_iuij {j* ajjj inas cepacia 
L^jL-Tyill ^Ijji (j* lIiVXu (ji uu jU .S.sclerotiorum ^yoj^A 1 j5l£]l Ajj.j 

f- 

^Ij-aVI j* A^ajLLtt ^ JUi jjj l$J P.putidaj Pseudomonas fluorescens 

• jLlO CjIjaL i-lA-urn ^yjll Aj-ali iAjjllI ^yi AialSll 

Sclerotinia scle- jkasl\ jc. i_u*ulxll jm .till aLx- JJ 3 UjjjijISmJI ^jIsj 

Ijj j(j-» ojii <JS1 ‘*'lj * «' ■- ■» «a_^j 1 ^ * jjSjj (JIajLixbIj 1-jjaa rotiorum 

t 

iIjUjul*. ^ajj jl i LjjjjSul] J*U11 c±ull Ljla-»j jjlJl ji*j .P.fluorescens j P.putida 

^jl_ij lilliA jj£j . jjA-Jl Ajjill (_yi Ljjj'^jll (jl«-x juUI £-a t—u 'll 

. bjr&lll j-a Cjl_^uuLuua jjj£i «Aa._j V — ^ ojAj (J^ (_LaxJ jl 1 . 1 > J ‘ oAj^. 

dilaj Ika jj La^jL Caii 4 Ajllail i_ijLaj]l LLaxluil jjjl]l G92 j Tl-5 jjil^LJl jl 

a .a >L CjljLij XTXjV (_yla*j Tl-5 aJLLuJI jl < *»j ->• 4(jAa_jJlj AjL^V' j* (jn« ‘"'ll a! j <~. 

ajAi^a CjJ JJlA .1 Ailj . JjL^jiSll j C. aAljj L fV..^ G~92 5 J^LuJl ‘ (Jij_jJu 5 Ul j£. ajLj 

%■ 

iiilj j$Mi AxJ T15 Aj^iLJI jl Aabjj 4 (_)uau11 aUc- Cjlaj jjAa jlxxiuil jAilvLiiSl jjjlA 

^ hi 

AJiUI Lai . AjjL JjA^ ^La j Cjlja«~l,u» jJjSj oA^j ^ * X jlALaj Abjj AC-Ijijll j<a 

• ^*jL Ljjj ^L» j CjI jxxiuL* ji)^J a-^xj r Vxr,\jlAix: jbjj G-92 

Pseudomonas LjjjlJl iliV^ j-a '/. > £,TA (_yJljA uilliA 

^1 .a >V1 jJjii .la.l'u CiV^-uJl sAA jli >‘11.\ *v . A_jLa*Jl >—ijl.->.lll ^k jj^A-all (jAaJ- axII 

« 

At 4 J l J Aa;LJ 1 oALa £ul) CjVLLoiII oAA ^Jax a jl Cmj AjlIj 4 AjjIajJ 1 Ai Jill (_yi Ajj >-a.il 





A^J V 4j| Clajl (_) jl-3bjJI CaA . 4jjj_aJl 'LajlLdl ^ jj ; ^ jjA l^l ojLJI 0 AA l 4_ul,iijl 

4\).1 ’ii l$jjjA-Laj i (J ava ll ^y-S (jAajAall jjl£JI jaI Jr» n11 ^^ic. LyjSjll ajASI jAJ 

Li 1 :; a _^jjIj U^i jjjSj V G-92 j Tl-5 jjil^LJI jV til^Aj iJUl ^ (_><a_>«Ii LAjAa. 

Aj-HJ AA .(JjLaJI ya J-a!L Ajl-uaVI yn CjljiJI JaLa. ^ I^>jjIj G 3 ' jl jja> (JajoJI 
jl tCjLnll A'l -t'l m <i jLLa CjIa^I Jl yayA\ y» CjLlill Ajlij J l!)V2LuJI aAA jjA 

*■ t 

jl A-j-il j ..ill jl 4jj_j_aJI CjIaLAmII jljj] J-C- ajAJ Ji_£l JiLaJl L_ijJa t-*'-v< jj£j L$jl 


. jjjSjjAjLJI 


lw^jJ» t > M UmI I jll 0 lull Al-X JSX - T 

4-Aa>**]I CjLuISJI j* S.sclerotiorum j Sclerotinia minor y jjkiJI j* 2L£ jl 
(_£jA_aJI f- j)X ^.all jj£.jj]l 2LS . (jiua^JI aLlc. laLu Ajja]I <Lal£ll 

e t 

JjU^aLa-a ye. 1 V© j* Ji£l UlljJLul L_J_ji^ J . J^jaJIj jUI oA-C-li jLc. 1 nmjj 
. X ® * (JuaJ AAuAJ jAa_>all 1 $j 3 CjAaJj eS.HUnOr JailL aAl^J (juAuill aUc. 

jajl aJLJI Ax-ljjll q i<LJa AyC-ljj ajjA (JLaaiwI aAjA^j# y^yA\ IaA 

* * 

i _ s ±^ ajji«a ^yx. l(_ya_>®N l©J A^ajlLJI AjjlajJI i—iliMaV! Lai . ya _yJI Ia^J 

e 

l_sa 11 £i 3I 4 _JLc. Dicarboximide (jjkill aaaJI JL« » w.L a_«jLL#!I L»l. 111V 

Cj'^2Lui lilllAi ^jls ^Ua l _ylx. aALj .1. y' ^1 <J-uU ^ Ja43 (JajLLuAj 

t 

4jjUi11 CllAAittU 4_ajliLa Sjlliiwr ys, 

Ailj .Sclerotinia sp jiaill <J>AaJI <jijLLaiJ Ilia <JjL?j AjjJai CiljxAaaJ liJljA 

t * 

Aj j-i aJ l A-ajlifill (JaiIjX- jiSI yt A-iJj jA GliocIadiltW Virens aLAmII ^laiJI jl A-a.j 

* < * 

jkall L^jJUi Cj % VI)*£HS jkill yA 

. S.minor 



til lull 


jnajAll 1-lgJ i aILiJJ LajLiLal A-jj_a]l A^tjLLall JaIjX. ya ojJjSJI l1iLla£]I jl 

jJaIjJU 1 j 8jU~i ijjjla j£- Jjllll aIxIjlJ 4 -s. m I j] i A-Laf. JAC. Igj Ajji]l AlaL-a AtJjL _|« A - ' 
CjUjISII j -a Jjl£ A-ojlia ^ ClA ajj i AJiLnalsIj Ai^j LflJjlsu£ Ajjj_all ‘LajtLall 

La (jijjLaj j 1 > dllia .Pythium sp.j R.solctni JLa Ajjill ^ AialSl! AIojaaII 
Ala. Mua GL-2J *Syx. G.virens JLail\ cS^jx. ^c- iiAia-a Soil Gardj Glio Gard: 

. jIIjaVI olA LajlLa] elalall nliLVj]l ^jk jVI 

: ^jio jll 4 ajUL a 

Scleroti- jbal\ jc. n _Uah j all (Jhau]I L 1 C- ^3 jjjjjjjjlSLl (jLJI jic. (jnajA ^jLfiJ 
,jjj ^jjjJI Jc-liill a^Ijj .Gliocladium virens jL ill JL*iJj nillij mia minor 

aaJ) ya AjAjlI ^y-aj Vjj 1J .nil ~> all t_iljx- .laj t Cl an a jLloaII jjlSlIj y ^ ^ L 

* — 

n ^.Lna .ill JS-uJI nliLxgll la Li j_aVI jj'l ( ( ^ ^) j*A) jisjAAll jlaill CjLLiA 

jjIjaaII jlsi]l ^Jjlj.nj a (JjS G. ViretlS jlilll jAJJ .jJaill nlllilA (jljlll -l»a.Vj j£]j 

C 

Gjfcj JLilLj tAjj,% all m % Vi (JJjSii nlLIl J a »1 .ajj PDA AijJ ^C- 

t 

jl£ jjjll jJaLall iya j^ojaaII jjl£ll Jj-C. ojltj aJjL— a He. , Aj^ldl Ajj-aaJI ~1... ■*■ V' 
jlaill «Jj-al £AAa. J-A.al.nl 13 jjfL i~'j A jluull jloill VI Jjc. jS-aJ 4 &jLu L$_l3 j.a1 

. (jHjaaII 

nil j la. j a jJai a-J nilli jU . jLoaII jlaill AjIjjjSII (J ajljaJI jl*-aj AjjjJI AIaIjla lie. 

tji l (jJl JjjluSJI ^yi /.OO,"] Ja ^(ji^Ajill jJjISIL Jjl-aJI ja-a. l«j 

t 

AxJ djj.1^ ^j>>q «v ^ 4jL3 G.virCHS /^aII \ aI-aIjl- 4 ■ VlC. La I .aLaIjuqII 

ui/W.V Jl Jjj_n£ll ^ X®A,A Ja S.minor jiaj^aJl jJailL A-lLmVI Jjl-aJI 
jjlSlli A-lijla]i jjJLail ji-a. illlj l*j t jLla-all jjLSllj jjljll aLoIjua lie. Lai . aIaLsaII 
J^i»3 iALala-all (ji X 1 °,A (jJI JjJjjSlI '/-^ ' t> AjLoVI ^jAai, Ai nil] j jli j^sJaaII 

« « t- < 

jjlA ja] jjic. >1 laAil jdaill jjjlll A 1 ,-jLIj Lai . Acljjll j-a ^AiLnl A*lui laJ (_>olj-C.VI 

^jk All jiaill jjl_aJl jjj J-^*° ^ (_yll AIaLjiaSI olA jLs t jh a- im I I JLj_C- nliLLjj 

. ^ ®t) ^»3j (Jjl^ il IsaII ^l^L aIaLaIL jjlJJ Vi L_ilaJI jjjll LI t JjjjjSIl 



ClLiil ^>*V 11*11 



G.virens jL^JI 
. JSill oM iik JUJI ^lc 
. <c-jli jJUJj (^j^jjluill AjJla. CilaAjJI !»aS ^lc 


(ji S.minor !>*«dl jlaiSI G. virens jUxtli jJailt (j^Uaaj jjjIj : ^Sj 

4jjaa]| ^LwaVI J>e ^jU 4a^w «x*I 

. (j<aj*»II jJaiii 


f U*i % 

jjAail aj^ulub* 

***** % 

SjUIuiI % 

~ k ^ 


ji*A4 

Ai^aJl ^LtkSfl 


1£,1 

a ),r 

— 

Ajjlic iiu 

ji^a 

iA, 1 ; 

o£,y 

— 

JlaJI iJyA 

jL*a 

0 .,.. 

V 

G.virens 

■LuIac. *U±i 

sr, a 

v,- 

01 ,r 

G.virens 

JLJ1 ^JA 


1 £ A 

















AjjjJ'i jjla. jj-i ^uUii A t iim iaj JSaJI (jij*l| IijAa d ; ■■•' : p • T ) ^ij JjAa 

CiliLiU i-jlLil jjifllj ^LaVl jijJi (ji S.minor <jl jUIL 
<Ubu«Il sAA jjjUj G.virens jUHI jiaillj AXtlx« jjl (ja 4a.U1| 

•jjiail uiUll oi>ll ,J& 


<J* A^jUll jjiaJJ uilaJl ixjjll pi- 

J*aj <_$!!) AjIj iliLilt 

<jia. A*. 

(IijAa X 

<> J* 

41. LL! 

ESS 

AIaja 

A 

t 

Jxwi^Xi 

JjM 



1 ■ 


J'jj' 

jLit 

AjLoVI 

• » 

AjLLJI 











'M 


*,A£ 


rv 

ya 

H 

JjjiiS 

-,AV 

>0' 



xr,r 

U,£ 

r* 

G. virens 


Safflower yi ,m\\ : U1U 
OljjUl Ja$ju»-\ 

jjJJ Carthamus tinctorius ^«V\ jj Safflower LjLu 

Jajiwll t ojilll (ji-C- f^yo\^ya\ Jj llAj PythiutTl ^ya^)Aji\ jin allj AjU^a'Vl 
« « « 

AjlhdVl l-*i y . CHi sAjAiI oAA Qj£j jjl jj^Ai . jjAaII Q&£-j 

t t 

(_gjkl ^Ijjl lilliA .Pythium ultimum jkili ^ ^jic. <J£1 j^Aj »G ^ jkiil: 

* * ft- 

:^lyVI &AA ^a! g^Llla Laical < . JU *i U (jiilall I.AA 

1 - P.oligandrum 

2 - P.debaryanum 

3 - P. ultimum 

4 - P.splendens 

5 - P.myriotylum 

6 - P.acanthicum 

















Clllill 

: ,Ja jIlC^Uu 


Pythium ultimum var. jkil! qc. oauCI jCuJI CjIjjLII LjC ^ja ^jlL 
ji—ad jjli duAj tiiljj i P.ultimum Jkai\\ ijx >j » -II J<*U G if-ultimum 

t 

JLju-uiL jl V -X jl t-Vl j\ 1- 2 Pseudomonas fluorescens LjjjSJL 
. ojii {c2\ja»1aha (jjjSj oAaj 1 ) • jiSjii 16-7 <1XU Erwinia rhapontici L^uSjJI 

(jiiikj 1-2 a\ 2L> P.fluorescens LjuSJI jli ( 1 ©t) JjAa. <_yi J* US 
JIJ^I^Xa©^ (_Jx 3 Cjlj jLill ia^A-uJ Ajj-Loll Ac*.ull 

Ajc. Ij^iS i. tl'i a-j jjii 4jj2ll JjjS IAjjC 1 Cj^UI lajiol Lai t <L>Lw!l 7. 1V,£ 

t 

Ji CUaVI j>»d iS ^i 4 7-16 aJXjj Erwinia rhapontici Ljj jSJI Lai. JjjV^II ^ 
<iuu jni aJ liiliSj iZ. ^ ^1 JjL_jjjS]| ^^3 X Al,l !^ja Ajjlil jU (j_j3 CjljjUl 

X ,© Jj Jjj_uSll (_yi X ^ jja <JJ-j1I jJC (Ju-3 IAjj 4 in Jl*J ClIjjLill ^ LCaVI 

.cell 
< # 

ClLj f&i jiaiJl QC. ^uLil CjjLll -LjjLu (jlc- ajIj^JI CjIajJ jjjLiI Aomlllj Lai 

» *■ 

^Jjjd CjlLall 1 tic, ^ilall ajl_ > >-a. (_Ls»al (jl ( bjjjSJlj I «. Aifi. ./i«ll 

.lie Lai l X V®, ^ Ltlj j]| (j^a LajJ X * .laj A Ajlmll ClIjjLill 4_l_uij jjSj LlLa. j» ° \ * ^yA 

^ °Y© ajl_)a. 4 _ J lc- <jl tjjia. ^yi < X £ ‘l,) CC1I tliljjLll Cuu ;') C a © ojLp* Cjj 

. 11 © £) <Jj Ja. .X £ L1 <CajLJI CiljaLlI Aouu (jjSj 

( * *■ 
jjl Xa.jj < ^ 1 ©© ^»3j (JjX^) CjLlill Ljj-j 1.11 <-ajldl ^)_1 jLj 1 A uaMLj Lai 

T, W Jj>i5SJI ^ ^ V,Vr CjLill Jj-L ^ o-iLj (_u-uu E.rhapontici L^uSJl 

* * 

l^ila 2-7 aJ!C P.fluorescens L^jjSJI Lai. djjll ^ ^Ll C a*j CLuall ^ 

. <LaLd ^^3 V^V© ^Jl JjjjjSlI ^,£© G* t — 1 LLill (J_jJa a-iLiJ < ;iJ *n I 





jjjfi Cjljilxl) j^ Ja (jle- 5.i l■>!«U IjjiKjll JLuuuil j_ub : (lof) Jja* 
. 4£.ljj]l |j^ C*jj YA jju Pythium ultimum var. ultimum 


uj1jjL3! LjLj l 

JM* l 

Aj^LuJ 1 f&jj » <1 ,£< 

U J^ 

AjjIII jda**i 

(3j* cM 

Ajjlll 

vjIjjLJI 



1£,V 

rM 

yJjVl 

Jj^ 


\r,t 

Ao,V 

Pseudomonas fluorescem (1-2) 


\0J 

Ao,n 

P.fluorescens (3-3) 

£ ,A 

i, A 

A5,r 

P.fluorescens (6-9-2) 

r- 

U,£ 

A oy 

P. fluorescens (7-3) 

t,Y 

m,a 

VI,1 

Erwinia caratovora 


n,i 

ir,r 

Bacillus polymyxa 

1 - 

v\,v 

y\y 

AojljJI Ar-j .11 

JjJu£ 

*, e 

n,i 

Al,1 

Erwinia rhapontici ( 16 7 ) 

y,\ 

YY,A 

V\£ 

E. rhapontici ( 16-5) 

A,r 

1 A,V 

YY,A 

E.rhapontici (17-8) 










—y -dril l (^^al!__><*'V ajjjaJI <«jlL«ll 

J^Ja ^yie 4 l^lcljj JjS a jlJa^ll ljjj'i< t >}^ jLa*Jl jjL iiabu ^ib : { \ «t) ^5j Jjik 


. CjUII) 


Cahill JjJa ^ 

Ctjj 1 i Ju 

Cahill JjJa pjM 
^Ul V .ulj 

jjijJI l^j ALtUml) h^i£J1 

t,tr 

r,rr 

JjjiiS 

o,£o 

r,^r 

Erwinia rfiapontici 18-7 

o,> A 

r.vo 

E.rhapontici 17-8 

°,'° 

V,Y* 

E.rhapontici 16-7 

o,lo 

r,ro 

Pseudomonas fluorescens 7-3 

0,» 0 


P.fluorescens 6-9-2 


ijjill jOa« (jjS CiljjUt jJfS* <t*»^ trl® *jb*ll Aa«jJ jjj*Ij : {>««) {&J <Jj^ 
iljU <ijj ^ 4^. Lb ajLa«II hjj'h' 1 : jjiJI 41«1 jl« JjLf 

. SjIjaII <±jll l^iajJuj i (jJa/nll [jjlSih 


(h>j Y* Oju CjIjJMI jj+h X 

ijju Sji^ii 

v<M 

i* 


^0 

n 

Y* 


Yo 


Safflower Rust jtf irtill iJU a - X 


rio.l <La 

# 

iPuccinia carthami jljJl (jc- ui.i'ij ij'i II Ai*oJ1 eliLu t-jh-aj 

CjUj-llI CiLul . LjlUajj ^gS <1 -<1 ^ t J e . ^. « 1 l <X-ljj f'kV) a J J^-»-j £->hi (_>!□i_>all I hij 

£ * ^ 

(_h<aj ^jl 4(_)i3^JU AjhohU ALli UlUajJ ^^3 A£.jji«ll i alln-aVl £1 Ay jjl AjlUajVI 

M 

. Cahill Ajij^JI A^huJI ij* l 0 • l$l 4j»jJ (jlc.1 (_$3 Ajh^Vl <i*h 














Cjlnll 


i « 

ji i JjUI j.iLJ fjAiMLiJl jjliLn l-it-all CiLjlaS t>“ Puccinia carthami jkill 

^• j A %<all J^Joj Cilj-iLJI Jjia IA j I'njtall AjLt^VI jljlal j<a j^liui aJj aAjjjIa alx^ ajj.} 


:OljjUt j^b 


^aUjIj-aJl jja A_Lt*ilj]l 4 AjJjjLjJI ^Ij-aJll AjLi-aVI AiC. ClIjJlLiJI AjLual Jj-la j_$iaJ 
AjjSiall AjlliSjdl CiljinJI J fll*** ^Ajjj]! Aial£ll j\ ^ Ajjlll a JjatjtJl A-Ujinl' 

AjuuaJI AajjjJIj CjUIaII ^yic. Ajliill ^ i pl_c.j lilli lu t Aj 1 j >J ojjj ^3 
A_miaJI AJjj-uJI ^ Jjji 4 JjLLil ojAlii AjL-auJl diljjLJi ^ic. j_gJaJ . 

£jlanJt j a <JS ^jic- AjJjj^jJI ‘Aj-ljjjJI jgiaj .(jlLtdl 

•obj^ 1 LSj^'j 




4 CjUill jaI (j-a »j •*. 1"' * <LajA jji a ^ i ^ - j t ^jj.IsaII ^jAa^all AjLlo] Jj]q JJAJJ 

« f t 

(jS aJUi£ Jjba-a. l—U hl) jt j£juj 4jLulIj jUjVi 4(jjljj VI LS^" i-»> 

AjjAu CjIjjj Ajijj^jJI CjIjjJI (Jj-aJu i ^<>»\ll jjla CjLuJI J^aj LaJic. . ^hjVl 

A A 

j-a AjLaJI ClLuIl e-lja.1 ^yic- jl JjAjII ^yic- c-Luill ij t^jj jjillj 4 A j'nlj'til ^jjljail (_JjUaj 


. Llllij j-a Ajjili £-jjjVI (jic. jl C^jLuJI (Jjtjaajall 

Aj1L*3 1 \ jal' jiSI jls 4 jta b-uilj (_jXa jjjll jjaljA VI jta JjiSI ^ LaS 

t A 

Jjjjll aIaIjla jl . A^ajLLa <C-\j)j (J J* ja.tja.nl' l.Vjjall AnajlLa ^ AjjLjaialj 

A 

A 1 oKll ( »-ljljaJl jj C. A_ajllll AjLtjaVI “ULa. ^ jjajjdl A-L*j jl jiaj AjjUall CjIAjuJIj 
jjc. AAjjJa jjiJl ALaLx jla tiU j . (jjajtJI jja AJli Ajjj ^ l^lr.ljj ji^ 

. AjjjII ^ AialSlI jiUjIjaJI jc. AajbJl AjltjaVI ^la ^ Ajjalj 

:^jo ji' 


•illij 4tju-a. Puccinia carthami jLil! jc. V'l'li j a .11 lx-t-a j^j^» j»jLaj 

t 

Tricho- dlbjlaiil ,_jJjVI Ax-J^a all '.(jjaill Aj-a]l j-a jxic.j<a >ta JLan.itab 



CjluII UjlLJI 


Ale. iC*^a jjx*'v> o ji sa^jJ l$Aa JS JLaa-iJ J Lu_a. T.harzianum j derma viride 

Lai - \j 1 ii£ CjIjJUI AjIa^I j 1 a ' i Lj_1jI ^Jl 1 al LaI^A ‘ aa -v a ■*■ I aK I ^11 a« "i „ 1 

B.subtilis , j Bacillus cereus 'jij J 'll A r.j a -s. a ^ ^ a A j'l Ml J r- j a v J I 
jl Ajjj AiaL*_a Lai i_L»j*Ji_uu aiAj iPesudomonas fluorescensj B.thuringiensis 

. JIjAj AlaLaa 

« « i 

jl tB. cereus H~ T. viride jlajl jji a^jIa-a ^Ic* J j) ^ ^ ^ 11 

t 

j\ (B.cereus + T.harzianum + T.viride J\ ( P.fluorescens +T.viride 

. T.harzianum + T.viride + P.fluorescens 

jal^L- ^ * tj■!»■*.; Aj^jiU AiaLifll Aic. T.viride II jl (1 oV^ ^kj JjA-^. ja (j±i 'j 
cU^gll J A If ja Ij—<a]l JaAj AjLa'tfl Ajjj Jc. (J£l LaI jA <—jLk. 

jL£ dSl »!_>£ V‘ Jin^aj AjiLJ sic T.harzianum Jail\ Lai. aLLuJI J f. T,A Jl 
Ale. Lai . AjaLaall J W,fV Jl Jjj a£l\ J X If j-a AjL^’VI (jAii.y) iAjjj j»lj_C- 
X? ajAJ l<Z-i Ija.T.i. I A jj SAaj V ,T S Jjuiaj jjAj ALaLiua JjLJaiJI oAA Jlaal oil 

‘ ( ^ ° ^ J ^aalj jA la£ «. Cjj*a AjLoVI (_>laAij 

jj_j£j 'aS-^j ^ * X £ LjJ-j^JI Jl aa.lu-1 Alai iLjaLLUL ALala.aU 4 _uLL Lai 

■Lajlia ( J Aj^iaca A \ jj Ja*j Lgjli ( JjAj AlaLua jl t AjjJ aLLjuaL <Ja /(.111 J .A »A > a a 

B.cereus ^a t _jAsa _^-«ll a <J_ Lai obi tTiI (_L^—si jlj . ^ ^ ®A ^sj (Jj 1 ^ > ) lP* j-*ll 

.P.fluorescens £* ta^j* JS iB.subtilisj 

t « 

ja (JjLaSjJ (JLajiAauL jal •v.1,1 Jja (jl ll_^jLll JJal A \ i. nl L Lai 

J Lai .jjAj ALal_*_a_S B.cereus + B.subitilis lilllSj P.fluorescens +B. cereus 
JJa jj -.. -*.j (^aJI iaii jA P.fluoresce us + B. cereus (ja ^jVUI aLjVI jla ALaLa 

. (1 o ^ Lb^) ‘i 
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aL*'l»_* jj <jjj ^lils AiLiuIl ail irtoU A^laA!) uVJaII j-jjIj >ij JjAa 

.jjlJl Aj aLiIx*]I jAuanJl liLua ,ji ja + AdL^yl jjL 


Ad La* oUUi X 

AjL< 34 LdldUt X 

aiiiwi! 

S*Xt JJJ^ <UUp4 

Sj^ /Cuf 

la Liu Cjjij* 1 it>« 

^LH >4S If* '* Aj>U 

■n,rt 

tV,* 0 

Trichoderma viride 

o%AV 

V\i 

T.harzianum (128) 

ol.«o 

oY.Y* 

T.harzianum (129) 

Yo.o 

1Y ,£ Y 

Glioeladium roseum 

— 

IT,IV 

(jiaj^uju AjjL* 4jjj) J_l>^ 

MV 

— 



T.harzianum^ T.viride eiuoalt diLjJhiJL AjjjJI ALiIjl* jjjb : p®Y) >Sj JjXat 
AdL^Vl (jit ,1 juaaj £4 a l~a1< jl UiAjJ AsLo* 1 Y A Aj^Lw 
. i±^a ) jjLJl Aj AUIxaII tiiuajl jjai^ 


AjLa* LjULu X 

fljP jLS / fljfr 

AUaUl 

n,n 

\ • 

Trichoderma viride 

Yl.-U 

>0 

T.viride 

Y\,YA 

Y« 

T. viride 

r,A 

r* 

T. viride 

rv,vo 

> • 

T.harzianum 

ro,> 1 

>0 

T.harzianum 

YV° 

Y* 

T.harzianum 

iv,rv 

r* 

T.harzianum 

oY,> 1 

w>* 

T.viride + T.harzianum 

rr,or 

>0+>0 

T.viride + T.harzianum 

>0,0-1 

Y •+1 • 

T.viride + T.harzianum 

.,ro 

AjjUil AtjoJI 

- f U“ JO* 

nr,ov 

— 

dl>£ 


loo 

















oUH jjiil <+j\U\ 


jjjj jj Ajjj aX»L*«*S bjjiS^I OVjc- JUsIul jjjU : p«A) ^Sj Jjjai 

JjJ jiaii jjAjII J^Lsj iIujv ij k irt ill ^ ixtdl) jki 

- VjiC'UJ 


A^Uoa oUUI X 

<JL«i-V1 JjSjS 

(>/ CUF 

CjVJaII 

JjL AlVjm 

<JjJ ALtllU 

££,*v 

oX,ov 

V x£ 

Bacillus subtilis 

0* ,1' 

r-.-n 

V x£ 

Bacillus subtilis 

TA,Y1 

IV,on 

V x£ 

B.cereus 

Yo,H 

xn,nr 

V x£ 

B.cereus 

n,*v 

o>,X^ 

v 

V x£ 

Pseudomonas fluorescens 




(14) 

o£,o* 

r<\>v 

V x£ 

P.fluorescens (14) 

XA,* A 

n,AA 

V >* x£ 

B.thuringiensis 

£1,V1 

to,in 

V X£ 

B.cerens + P.fluorescens (14) 

®V* 

o*,V 

V x£ 

B.cereus + B.subtilis 

^jLu<a 

— 

— 





(jXutSjJjlS + 

nr,v£ 

nr,v£ 

— 

Juiis 










i."ill>11 AJjJaJI 

tylc jjl^ 4l»U_4j 4 jjj ^lil£ AiLux* A^jJaill (j^H : (1®^) fij JjIa, 

(jiaj-»ul1 ^LUL uijL iluL£ jji^ll <jl ui^j> t jjLwxjlII CjIjJL Jjia 

. (ij-xJl jJaf) 


ljIj-Il ill Jj—- la 


'l* Xi jjAj Altlju 

Sji* / CFU 

LiX4 Cj \^k 1 •* ' £ li] 

jit / pt. 4j>m 

V,V1 

u,ay 

Trichoderma viride 

A,ai 

>t,it 

T.harzianum (128) 

A,*i 

>',tr 

T.harzianum (129) 

v,ro 

A,A* 

Gliocladium roseum (110) 

Y,*A 

>*,rA 

G. roseum (111) 

ir,tv 

^,rr 

Bacillus subtilis 

n,or 

M* 

B.cereus 

>r,o<\ 


P.fluorescens (14) 

>T,T> 

A,A1 

P. fluorescens (16) 

ir,i v 

t,n 

B.cereus + P.fluorescens 

>V> 

A, 

B.subtilis + B.cereus 

— 

A,* 1 

Jj>LiS 

A,ri 

— 

_KJ^ + j»L*H 


mil 3 J CU : Uul j 
oljjUl Jb^Uw 

Aa.ULa 

Jo yj. .- jJajAj (Seta vulgaris ^-a-LJI ^Vl) Sugar beat jLJI j_»Jj v-jL^oj 
jkiJI lx* ^Ijjl [jc. l j fl < U>£jj (ji*g xij (Pythium jkill ^x. <.n,., n oljjlJI 

<3* ^Xj 4-4jLLaU sL»j!)U ajfl. i£ ClLukil Uj^jj t(Jjlj«]l l^xL^l : a >Ia^ 

. A-sjU-dl 4j Ijlilll ; a jail 


n©v 









CjLlII jjifci>»V 4jji»J1 4-tjlLJl 

» * 
ji jjaJI CiljljiV ajI >a.ylS ax -jmj Pythium jLiLl a jr ;l jj .'-V 1 fJlj-aJI l ''7'~' 

* * 

jaJuj JU-aJl Jk» VjjLlill ^JVI t_>ia«J (jli Jh]Lj 4 AX Jmi (Jjlujl Aa-uj] ^xlfr.’ij jjAsJl 
XsJ . JaLfi (AjLuVI (Ja JjVI flVI J!>La. CjIJ jLJI Jaj l ml AiL-a^li iLLi QjSj j<-1I 

(.jliil AjJaill Al^Aall AajLLJI Jlx LSy 3 ^ JliiVt llllj tlllijSjjJ! 

CjIjjL -LiL ai Pythium oligandrum ^a CjWu«I Ciljll aju t aaojaaI) diliSVSLJI 

* JajjLulb jLuJI J^xi 

: J» Jl i»J |Uu 

Pythium ultimum jjoill qc. i_u ... ■UljCJl j ^ >1 CjIjjL V-j « ... j_* ^jLL 

J& i-iLoi Lua 1 .40 RNF ilXu Pseudomonas putida SjLaJl 

(jjjj oJ—aj V L X X j \ ^J (Jl A « <J (jl . jjiaJI tijjA_a. V 1j jjiaJl CjIj_£ 

X n J) v* t> jtab u—y* L^ai-k 40- /?jVF *bui o -jjl •j /oi>»*i^ 

jJaiJI (J-» Jjlij a 1 %J X 6 * ) C—cLLua 4jj A a a AjJ jjA ill 1 «AiX 

<_L*i*iU ^1 «ili£ll Jx 40- RNF aJXJI e*ti£ aaAhj . (Asia. AiJ ^^LfP. ultimum 
aJ (JS1 Cil ja *.lux (jjji a I * x 1 ^j-ll M ♦ x X Joxaj ) jj aJI olji J Lfj 
40- RNF ajLiaall aJvLuJI ibj-ill jJ q'-^j *41 jUiU JK4I cJAaj jax i (jjju 

aJjkj aAaj ^ * jjk Jl JJ (Jaj l a.TX 4(juslli]l (jx L_Aijjj jl IaAAx (jiai-aJu 

Cia^ll j! ^jic. Jjj I jiA . Lilli <iLl£ L5 lc. j a i * \ Yu>j < 4_cljjll L j^a ^Lt j_»j jj jj 

L5 -A P. ultimum (je. t _ 11 .i-'JI j£oJI ja^ij Clljjlj ( jtaj-A L»jLL* <l'ka. {H (jUI j-jjJI 

i—i^liJ bjLaaijijiVI AjLajJl ^jjaiaJ 40-RNF AJ^LLI (jj . AjO ^Ll £ — V £yk a_^iill 

(_lAuUj 4 ic-ljjll AaJ -'X-Lii £ A JiLa. fix A\^\\ i jAajuuoll Jatll Ji (_y» ej aJI 

* 

Am Jc J ejAlJL ■> Uj -v 41 <jjj]I J ij-axll Jail] CjLail jj^uVI A AC- J / X A JljaJ 
Jsuj fjji UijjJa AxJj J-ii CjIjaUII JajL (jAii Vl ijU iAIaS i (Ja 4 Laj Jl jua (ja 
Jlaxiuil <a_uj LJjlli - 1 ajlill aAA .aIaImII J 7. V”V,© Jl (JjjjjSlI J 1 1%® (ja <jJI 
aIaLmJI (J X £ * JJ 7. ija AjLyaVI jin* vj k-a thymexazol ^jLi]! a^jJI 

.(ulh*)^ j_,ax 



CjUill 


ijMki jLulIu j iJ lsi P.putida 40 RNF SjLucmII : (^ *) Jjaa 


Ljlu jlaillj Jkjj jj jj 


»ijjj jju (jia ja«II jiaiJl^ » <j ifJI S'j<lS jLuiui! 1 

j£> 


4£ Lui t A 

4X.U Yt 

4X.U YY 


eA 

YY 

U 

Y 

•jij 1 Cfu V Y * XT' 

VA 

lo 

<5A 

YY 

Jx^is 


: (JjOaJI (J le- GQa*iLt 


.<iji f\JC. j »^a.j T O • jjSJJ jLiJLl 4jjL»_» Ajjj ^ JjiJI ^ 1 l 3 Clil£ 

LjLu ufoj* itjlL* jjlfr jiaiJJ JXC sjLjj j^jU ■(^^) JjAa> 

4J5L-I Pseudomonas putida ajLUull *xj J 1 »«'■ 

»<ji JS2 Citjjuuyi CmjSZ ^) • x * AjLutlji <LtUd> . 40RNT 

<jS aj>Si»SI (ji>A«ll jkLIl^ AjjUII (jijVl 4_c 

.Afi-ljjl) (j« C*j;( It ^ 4yjVill . 


AjjjI) Alftbu lit Jajiou '/. 

5jS *•’ 

Ujjssji j*s> 

7. 

Ciljjl* JajLd 

JjS> 

JSl 4i>4 ijS 

oA 

M' X Y 

rv 

Y* • 

t‘ 

' 1 >* X Y 

t* 

Yo. 

YY 

V Y* X Y 

or 

0* • 

H,’ 

A 1* X Y 

vr 

v • * 

^,r 

VxY 


Y • • < 

YA 

Jjd^ 

^Y 
























CjUill <a jlLJl 


: fjie- uUik^Lt 

Li.Xi.jJ Aj_>*J iClIjjIdll LjiuJ Aij-iJI jJaiJI yS jj jA (jiJIj fJjXaJI <j« JjVI *>?JI 

. djljjlaJI JajAiiJ Aj^iall 4 i.y'ill Ljjjiill _)j£jj jij i ^JjAiil A '~j * J >t~- 


J—xiill: L»al» 

fiiJ 1 


Cilij^aJI ^ ajjjjjVI jliLll L >iuo ^ Raphanus sativus J^ill £jjj 

(_jJj lU<x1 .X2j < AiuJl till£ ui 3 (jJlj-i lluaj i AiuJl jl.!* ^jlc. Aj jLaJal aj^u<aj 

0 

<_Ue»3 WdJ 1 ^ £A}LaI (_Iaj]l jaU ‘J-* 3 (jj^J l—Lu-aJI Juoi (J^La. . 'aJA '' O 

* * 

liiliA (jl i 11j ■> i Ac.1 jJJI Jji JajLLujJ jjj]! L_iliu<aVl (jlc. XtlaJ IjtAj . sliuJI ^ £jjLJ "l 

. Aji JJJ ^-ujaIJ Aailill L_ijjla!l ^J^JLa l. tt'u.o jJS i A »'"< A - Cali_a) 

F USCtV- _)J»lil /it U i walj jjjlc-j (_j<3 j*all IjlAj l (JjJj (_pajAJ (J^aN < _ jlwaj 

Fusarium oxysporum f.sp con- ClUi IiJ a^ (jl£ ium oxysporum f ..sp.raphani 

I j (jiJI QjUL) x_iiaJI ^Awi ^ jjii jjlc. (jJaljc-S/l j^laj. 2 aJ^Lj glutinans 

( 0 0 
. £*>UI (jAxll (jjlll (jJ) Jj n jiioj ( JjI.,^ 21 jjAjJi ^ Jj-Vl jl 

aj1__>a. plijjl Aic. (jit jjLa (jj» ajjfijl ^ IaiJjA Axtfali, »AajjjjVI (JjAII ^ j_ya j<all 

<._tJuSirn < ~ ij i. tAjjjJl jjjLJi -j^aLft % il t -i.jLu . ^ Y£ — ajj_2) 

jijSLij. T * ^j£. o aajj Liujlj t, jLi >H Aic. px± £ (JSAj _>«ll 

^ L j flJXj . A j ^.1 ^.j'l LliLij) ,n'l A_j« a'l CjAwi 

t 

^ AjjUi ^llall (ji jl A~‘i\l . nj\\ < Ax.j^ij jl ftiadj Laj ^Aftj Aa^t^jjl Ljlj^uaJl 

A^ljJ ijC- A^jUII Aj_^jU A^jl£jl ojiiJI jjjAa /jC. _jMtu jjl jS-aJ AiiLijJI CjUju-iU ) 

0 

fjjt AXaJpaJI _yj£ Ao-alk i A-JI JAiliJ^ (j It aL^J AJa CjIajIS 

£L>u 2I jlijjVl Ul . Ajj_j]t a^o_l«j]I Ai.ij3jl Fusarium oxysporum Jtoi^ 





aJLs aLjUI oi& <Jx»J ijlialL AjjjJI ^j5*j j».lc. ■ -lluLj jj5L Ails iAjjj]) ^ 

^lajj (J^« vml .is Metham sodium ojIaj a jjil jj~> m jls iillj£ . (jiajAll a_»jIL» ^ 

AajlLa Aa AiJjlail oAA . jjliiil j-aJ oiui ^ e jbj ^J1 (_£ jjjj 4jjajAll ILa AajLLa 

Jil . AaLhaII jA G * ^«.La jj] \ O ^jL mj% i La .1 a jjij Ajilfc j£]j 4(J*ajAll 

c 

. jlj)^jji3l JjJj <Lajlfl_A ^3 UJll U^iVI ^j-icuU dj}^Ja 

c 

AijiLll bjjVull JLajtluiLj Ajjiil ^ AIaISII dlliill jajIjaV Aj^jaJI LajLLJl jl 
. Ai ui jjii J mi ' ’■ -* LajljLall A-alLaI! 1 AjjLajSJI jl Aj. j iL.il CajlLall jjlai aLoCc] jl AjjJu]! 
CjLuII ja) ^^ic. ^sliil jjjLjII CjI jj jJLail ojA x j.uL.ai' bjjjiiil jli IjjlS Ljj^jj jim Ll£ 

t 

ClaJl jjjL jc. La] (Lllluil jaj j-" A) jl 1 ^jfLaj \jjgjS Jl oik jl . PGPR ^oluL Igjll jluU 

ft 

AlajaaII CjLjI^II iadjlij (ji AJUill ALjJLll jl . Alo^aa!! LlilulSll Iaj_uj jl tdoluL' JuuiLaII 

jJaxJ jl Vj jJiA tjJAJjjjj 4 jjj£ ) AjjI jJJl jIjaII ,jic. Amiliail jjjia jt jjSij 

ft 

. <LvLLAaJl AajlLall jl 4 AjjJ^JI lIiIjIloaII (JLa CjljljsVl 

Kloepper & aLuiIj: UVAiLi J^ill PGRP Ljjj^iil JLaxiuiV jSj jJ jl£ 
Pseudomo- LjajSailj JjJdl jjjj ojjfL jl. 1 ^Ao ALu. Geels et al aL*Jjjj Schroth 
j_a_uj .(_sjix-a JSLlj jjLnil jaj £±y Cjjl WCS 374 aJ^Lli nas fluorescens 
jjic. AlsLaII ^jic. AjaOA^ll LjjjSJI JIajUuiL (J-?4ll jji d>!-^ AuajlLail 

* ( ft 

jl Oilil ji AjjAajI CjLuIj jjl jl VJ . Ajjjjilll jjjjjjjjludl aIxujIJ j liiljj 4^^421 jjjaJI 
• ^jJjljj-liil JjJj jj*a ^jjl^ ^ AjxjALA AajlLa jjj^j ^iu 1 WCS 374 aJVLlII 

\Ja jll ^a^l^a 

«Fusarium oxysporum fsp. raphani jiaill jc. l-iuaiaII J^iil Jjjj jjajA ^jlL 
jj£jjj WCS 374 aJVL. Pseudomonas fluorescens LjuSJl Jla*iuiL lilljj 

jj^j-JL ClLuaVl Ajuij aJ>U 1 oii . ojjJ /CiIjaaIlia jJjSi ^ ^ ^ ' * 

.Ljj v><aj a i.iii iiL l y *' ^jji i a ^,® jA Cjljjji a.a> bj) jjjjj ‘ ! ^ a,i ^jii l iA,r jA 

. ljjc.ljj (JjS jjjJI UiVi JSa ^jlc. Ljjjiiil (JaxIuij 



lillift (ji 4(Ja-i]l ^ji j»jjjljjiaJi Jjjj] 4jj j-wll <^jlLall ^jlc. 4 Ii.1aII Ciluiljjll Ciujl 
^ji]| ijjia>J! 4_AjliL» ^ (Jlaj jjJ La*1 Pseudomonas 4 /j \' -*j" ^y* ^c-jj 

gjill U ./V> ^ jA\ Vi t WCS 358 y^LJI p.putida ^ JjVi 

. X Xo Jlj-aj (ji(jiai.aJ - ‘ WCS 374 <1T!>LJ1 P.fluorescens j^i 
jjjjjijLuJt jA WCS 358 aJvLulII <Jt*uil^j (jiaj-JI ^j > '>*1 (ji (JaIaJI i j -«-j" -j404l 
(3Jjia jjjc. WCS 374 <1!^UI JeLlii Lfciu Aj A -sJ I Jc, Jjusbill aIaWI 

i 4'' -vl .u ^ajUrfJI dJJXSj i^ya^A\ I»j ^ jjjijAjUJl a*.li£ (jl . 4*->. I.- A «L»jLCa ^jlk 

iJLxj /jjii ‘LojUuJI (jjlUjUl bl£ . (jiajJI Jjjia. (_gj*i m Jx. 1 j \\ 5 XaJJU 

~i <n a Aj^j 1 < Vir- X V* (j^ig *k ^jic.1 i~n ■> CjjJlaJ a-.jIj ulx- 

. CjUliil! i j r A X ® * JIIjA (jiaj-JI 

Jjj g WCS 374 y^Ulj Aiki- ^ WCS 358 yUUI 

* 

AjjU-ia AaliS <Js1 (jj. (Jajll ,^3 Jjjj i_yo ja Iij jYi ajaO, ^ jjjS 

o 

CjVvLi (.lll.tJ.aj C)1 _)aaXui 4 sOa.j 1 * jA (jiaijjJI (ji *m -a ^ a1sj.1a] 

tjaiwjjjljil ^ J-laJl lift jjt Ijj ^oj (jolTi n L»Aic- .jji-a. fljx. (JS3 Ijj n5)1t 

c *■ 

ojLj oix. Ltl. Ja ail J^jj Lj j''~ i ^ l_0j«.lL£ (jJaLk ^^lc. j_i-i£ jJiU <] £yiL 

sAaj V ^ * (jA (jifcl i^jSmla jjJJ A til 1 A (ji Lji£ iji) Cll* a A ill 

a 1 a ^1 V] tijij-JI CLijJ-a. (ji Ajjj <ili tjji-?. j-L/Ci\ jtti.m jjjS 

.JIjAA ^IjX- j L ' '1_J AOJ - ■■ ■» ^ AUm'IL JJt ijLjl' 

Carnation JiJ: UnJU» 

^ ^jl J^i 


^ill jx. ■ ... ~>41 Dianthus sp. <_&ji3l ^ Jj: j <J*ja kj;Yi l jSLw 

WCS <J^Lu Pseudomonas lo^ll jU*i^lj Fusarium oxysporum f.sp dianthi 

# 

djUa_Lojj ^1*“- A^ulsILaII ^JjJa (J)C 4 |^paJ-A>Jl jl t'n> ^jl aJ^LwJI d^A *a 1 • 417r 


*m 



CjLuJI (JoI^aV 


JjJ j (jLi jLi-a_i! jC- G JJOj . AjJ&S d ^ a jjja jC-j «Ca_aJj jj jjijLuJI 

_ * 

WCS aI^LuJI AiLai^JI CajlLJl jjja je. IJj jl jiu (Jijji]l J ajjjljjiill 

J oj^iLi,* Uij_a>JI jjl£]l (jLSj «aLXmII oa_^j jjXaJI cL» ij_& |j| tilljj i 47r 

lipopoly jjA-uiJ AjiAJ oCJX Clljj^iii j jt ojU^aall <1XJ1 jjajLill frLiiil jjil . (jLuill 

J^jj cc« Ji-ijiJI J < ^ < -41 a_J_LJ| a j ili J Jiajj *Liill lik i saccharides 

WCS aEUI aLuI^j jIjaXuiLj t ~ i -»> 'i ml ^paj^ktll Jaill aca Aj»jULJ 1 cjl£ . 

4 iwnll J iaJLi Eb.J j£lj i Pallas ^ a IU all CxjlLJl JoxajJLt jjL jUI (■ iltai J 4 17F 

Aiai Duijff et al .illiS j ^11 ac. Van Peer et al 9 jua .j l» liA) Lena ajLq^U JUlt 

__>Cj aJ^Cj jjjk WCS 417r aI^LuJI jlj Ljyi* ,ii*all - Jl^j^ *■.“■** j • (^ 

oi/k J ^La-ill j) • (JhJI J fijjjljjjiJI C*jLLa J Ajlaull dtjji-ijll J ^LajJL 

taijluJI AaIjJI i_i jjail La Jc. lla "m a 4jlj-a. ja (jimJ J t j Jim AjLulJI CUj ilviV 

. »»t& Jjjill >. LJS Jc. Sjjli WCS 714r a] 3L1I IJ jj£ js!\ 

j£aj ( AjjA -w]l A-»jliall (JaljC. JsLlLi o jLjjj '" *' Aiujljall AaiiJI ' t IjJall jjS^j jl 

t 

. Ajjjll J AlalSJl A_ulu]l AC Jail dijlSJl .1C AjiaJl AijlLJl ^Laj a-lljj Jl (ji 

t * 

pH £lij jjl . aLj ... iti 4 ,'^.j ^ ^11 Cjlj Aj>ili (jS iaJa j 

^ylc. a^ * l i u iCtjlLJl CjLjLqX. (jj ( JaJU-uU AkjjJa I aLaj (Jji jl oLajLj Ajjall 

VjILJI ^ A—a-jll LJUJ dl!i£ .J^iJI al^I jjli 

t 

I_llj Ajj_i]l i—liLS ij] « l A ■■■' jl (jJai a Jl £ J_jJill ^alj^«V Aj^j_aJl 

jji ^jjjljjj all cJ>G Aj>-^•>!! CajLLJl (jV (jiajj • pH7 ij)A (Jil 

t 

iJliiLS lal (jiijall Jc. jJLill tija-adl jJjjjLuJI tiiUaj-uij Jx. CuiiUJl Jc. ,.i.4„i.«j 
(_jiJl j'. arfi'lll JaluLl A JLilLlj 4 JuJLaJI Jjj a jLj Jl (_£j-»u (Jaai jk'laa pH kljlj AjjjII 

. A.'rtJ Jl LjJjjSoll Alxul^j 

J? Jl Au> JiU 

Pseudomonas a Ijj r^»U jjL»*iuAj Jjj JII jJ ^jjjIji^JI j ^>jUj 

# 

Aok. Cij-Ci (jiJI (jiiJI JjUoll Aojas. j»aj jl Clj . WCS417r *1'XA\ fluorescens 


Ljlaill (ji») 



l_jj*«all Aii) J^ic. (Jiljll jji (JjjD (>o>a (jic- l>u£ l>ptj *jLaxLI 

(Jkl>LI i—ji jjjll (J^j j (jAa~kii ajj.^ \<11 aJULI Aa»j Allj . ^ 

cna -k L»dit liiljj tpH 7.5 uj|j <L±i ^jlc. (jjjj La^ic iLena IjLa^U (JjUJI 

fii.J (jL£ 1 a XiC - i ^JyjL^a lilllA L . L _ya ij_*ll ‘ 41 jlaiJtj 

ajlL iJ-a_j«jill (ji (jJLa-li ^LuVIj GaJJ j-» >«a>a!l >>a« % QjSj . (*L° — 

Aia P H7.5 Ju. WCS417r aI^UL <>>**11 jUl ^ L^t aUJIj j>jAjUI 

•°»® J VfijJe. 

q^Su o* 9 'J^' ^ (jLi t Pallas JiLa ajLuo^U ajLLaII ujLl^aVI L»l 

A-4^»j-*-a> Cllj <i-u (jlc. ^jjjj LaAic..>^Jj tl^ .jtl WCS417r aJ^LLI Jlaa-LuiL G^ua 

t t 

. (>ij A*l Vl.aLl lajtlall CjIa^V t_ijl]a*ll Jjjllll AjLij JJjLlI llAj tpH5.5 

« * 

(Jii>111 jji <*jLla jjlc. pH Jl j_j3lj i La* 

t 

ji l- fll"- %1 jjillj 4 Jiijjtll cjllual l una 1 al j j t ajijjSGH Ajj j "‘‘yi 11 aJV_J 1 |jL*ja_Luij 

s 

i Lena t. , 1.*>11 Ji* ajLoVJ aLUJI cjliuaVl >]. (J>jjli xua 1 ^ ujHa ^jy • >■.* 

jV . i pH7.5 ^lt OaLuijj AjUa >iSl l^s ajUVI ,>ik ajjaSLI aIXLIjLL • ' 

* * 

A^ajllall 4 wjiiuaVI fji Lai jL-a_il1 j jj ^jj-^jluili ^-lc- ,lA.i,l ) LiA ' 

jl ■in’ili >J>la QC. (jngV n LlA jj£lj t uAaji >ja«V n >ia>a]i aAu jjlj PailaS <J2 
i AjjjjSjJI CjV1UI ALmIjJ AlxluLali lajllall >£>L >£• AjL. Aiuiijj < aL^. 

pH AJLi {jjSj AlviuiLI lajllt' 


a jij> L 1 \' ><a>A*ll jlatl 1 ClLjV! L-llltji >ajj AjALj^iI ^Li>aJI CjIL] >i ±Aj iii 

jijLI >juaLic. >3 y ‘ -lui -«■ >>t.i.,^ll aiii (jjSj . ^ M Y ^Sj ) (J*juall ^ V 'vU 

t 

oLa_j (>.ua.v«ll tJuiail i^>j_uuHall tJji m ill iJLa l Aa_ul_uiVl ‘CuljLaJ) 

f I * 

> 3 jJ yl _L 'i -v zlH yy i>a Ajl i 3 kj . j*-li >0 Axa 4 Ai ^yic. jLal! i. i,a^i (jj-ii'V I (jl > 1 oj 

>Lill CiLul ja) >bHj (AjAajjUl tllljjj (>iaH QjSJ ajJ_aJI 

; »i> >Lj ^3 >ia>A*]i >iaill Aj^jjjHI ^Jjl>ali CjLwI jL . >la>A*ll 



jji^ ^ji 1 j*'»■»■ .lie. WCS417r AjjcSJI iJ^UJlj ^jjjlj^jill J[>;^ Ly*y* o* 1 **- u! 

* t 

lift i ^jjliill (Jjl^all {jjai.a. >*)i 4 Csjj»aJI f&J-l Jjlll <_ya J-J] *uLli]l <Lu*ijij» t-ilL-aVI 

.^*'■^."'■■‘41 <«jlL*ll Cii.i^j jjlc (LL IjjSj US a•*■ '•' j ~j' (jSaj 

j»^j1j^I uLulj ciLjyt ijjjji j-*j (jl& SjUaJI Ujj^iI) >^b : (ht) j»Sj JjiA 

Cil^jj ^fc, CNS 5-1* WCS417r *J5UI 

^ TV SjU» t _ r ic- Ciltlui A ji i «X*j (jiaJ) ^Lf Atllw 


JjyjjAjUlt 

OD400 g-1 

vk uJj 

ja m jsi 

<lui 

»jU fijc 
Jjl Jil Aiu 

J^JD*** 

a*^ C^iV) 

Cjlf>Lui A 

uu MC^U 

l 

A-*a>*aJt fij 
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(Endothia parasitica ijj JJI ^Vl) Cryphonectria parasitica jLill 
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CaSta/l- £-IJ ^_y> Jil (_^aj^a*a]l Jl£]l jA JoaII lift . f Ivi-Xll A -val i " ■ Al J»L«1I 

jl ^U&Luil «Jli 4 t jJJI lift AjIjj J Jl J»il! lift Jc.,al J o»j. Quercus j ea 
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t\ > j 1 lIiLLc- jji a j jjl -v .*\l ^ C.dentata f I”' ‘XU J -v.it .U.».» Jr- ^.^ii 
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!■ 9 
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* * 
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■ L ala 11 ^_3 fa a £x'i l" \\ -s. ^ Au]LL)JJ f Q StFOIIlcl A-iijA ojLujj ^3 oj ^ai^a theciu 
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Hypovirulence: i jlm JiVl oV^UJI 
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J J-a«j .lAjLi_ai j>j (_JI CjL^_)j_ill (j-» C.parasiticia J»a]l (j^« aJ^Luj cL>«^ 
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i £»j>« tJJj i-jljj ‘f jiuJl ^ijla fjc- Igj '\aj t Phenotype 1 »a eijiiill 

< 

oJu^jjl l1)'V!>Lul!I L_ilij (jl <*•'-*« ^Cjj/jLulJ (J£aj . RNAs qa Jaj,a. Cjljj 

hyphal _> ^Jl ■»- ilV 1 ^ jj-la (jt liiljj dsRNA Jjj-aj (jjjia { jc. sa-i (Jal L^l«_ajj 

.Aj>taJl i^jlaJl jji ^LiVl ^ a^kiyi aik .anastomosis 
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j 1 - a j i ( jii_ j p_a3l a a liii RNAs {ja A. ~' ..■ JaVl ^ 


(jjjJa (jx- sjJ-jlj J ^laj RNAS (j^ JoO-aJl (jl j-lJJ . Ajuiojxll LfljjjJLa 
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Transmission of dsRNA JLJttij 

. (jm'i ■> jk A >nail CjbAjjjSlI Jl * ilia ■« jIjSjj dsRNA (j* k All (Jaljj 
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Cj.La.ljj lil. (V - C) V - o j_£l>>a (jk- a1»Lw 1I (Vegetative Compatibility) 
i jAUi pLakl qjSjj t (V - C) j^lj-all jjaa ^ Identical alleles AilLiall ckkl VI 
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(jj» kllaJII . AaliLa (V-C) ^ j ■ y tlllj dlV^Lul! (J ~i ml LaAiC- tt"ll >jlall (jB 1 V 1 
<4111 AalkVb .al>JI AlXJl AjLaiVI Cull la Glkj .Aillikl akill AkaiXi* CjV^UI 

(jl (j£al t akll AAkaAa liV-uJI £-111 (jja Jjls AajJ ua i cOjajxll dlblill iJjjLalaa (jlj 

. a kill Aila&ala djVbkll jLiilVI iJJ 

(jiaj-JI Aal jj (jl£ . LuljS <Jlki Ajllall t—ijlalll CjIaj ^ VX Ajlil ^*1V Aim Ala 
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(jla * X * lAil j AjJala ^3 i—ijlalll (_^Aal . J_^a_jll ajllj alJ-il AAaiala CjV^L ull 
CjLajkll -l^* - (jl Aaj i o.kll AAaiai* AalX* AjV-uiJ L_»JJ-all ^ ^JJJ X * * Jlj-i. 
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aAlli CjVvLui £Jjl (_>-a lajl^jW i." I *'8 V alua. I jLiSi JSJ £jil Y* <uai) 4 jLiLa 
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